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EERING NEWS THE MOST SERIOUS RAILWAY ACCIDENT of th Hall Signal Co., of New York city in this system the 
E NG GIN week occurred on the Pere Marquette R. R. at Williams hore a a positively held by gravity to a 
burg, near Traverse City, Mich., on July 4. A special } il positi t i the engine da 
ie Ss excursion train was being sidetracked to let a fast through ahead, i lrawn dow 0 dica s ty by carboni 
A i ERICAN RAIL AY JOURNA - train pass, when the latter came along a gh speed and i gas pressur a ey i h signal post Th 
= —————————— — struck the engine of th excursio tra rh engineer gas is stored liq 1 imik underground b 
Vol. XLVIII. Ne. 2. was killed and the fireman fatally injured 1 ! pos The valv 0 r flow of gas 
6 rom e tank to the cylinde losed or leased by 
(16 pages; no inset.) TWO FATAL TROLLEY-CAR ACCIDENTS occurred t t pass u ig | 1 is 
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» American Associat.on fo 
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an che mic al Laboratory of ‘the J. I. Case umber of others seriously injured; one 
hing Machine Co., Racine, Wis. (illustrated). 35 of the to be built b Goldic ( ( 
of the Friction of Side Beari ngs and Center unde 1 contra u warded fe $45,127 The A 
for Freight Cars (illustrated) BS has been instituted by the State Board of Railread Com ong will ‘ 
ition Highway and Electric Railway ‘Bridge missioners The second accident oceurred in Bould idle 1 Sine. S40) 16¢ F 
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40 wo temporary art pay s Ww x 422 
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tion—The First Track-Laying Machine. 1 score of people were seriously injured, or f them , a , 
\ w Plan for Improving the New York Terminal ° sa ssun.oud for government exhibits, $200,000 for building 
e Brooklyn Bridge (illustrated)............. 32 $40.000 for av Indlan exhibit and $8.000 for Life Sav 
3 35 A DAM OR RE VOIR FAILURE near Attica, exhib q I ling 1 priatio 
iring Street Work on Steep Grades Query is reported as having been caused by floods on July 6 $5,000,000 for the g¢ ral i , ’ ' priatio 
it Was the Percentage of Voids in This Sand? The reservoir belonged to the Attica Water Supply Co Avira Pproj 
Separation of Oil from Condensed Steam— rhe east end of the dam at Attica Mills was also dam SH, SUS 000 
Origin of the Arch; Segmental and Hinged aged. - 
hes Dredged + THE COMMERCIAL CABLE CO., which proposes to 
ntities Situ.’’ (illustrated). 
intities n Sit ( ) THE UNIVERSAL METER SYSTEM AT PITTSBURG. have a Pacific cable in working order to Honolulu by Nov 
~— ‘2 ies Pa., and new mains and hydrants in the downtown dis 1, 1802, promises to have a cable to the Philippine in 
if NEW YORK NAVY YARD will build one of the trict, have been recommended by an inv: stigat com operation by Jan. 1, 1904, provided it can secure certain 
w battleships, according to the pee eet se al mittee of the city council, of which Mr. W. S. Wood government a This latter is the placing a 
of the Navy Moody on July 7. This Battleship— was chairman. disposal the sou across the Pacific made by the 
the “Connecticut” or the ‘‘Washington’’—will cost ° U. S. governmer e soundings would save the tim 


<4.212.000 for hull and machinery. The $175,000 set aside 
f preparing a navy yard to do this work will be ex- 
pended Brooklyn in building a large overhead traveling 
rane, the machine tools required being on hand. The 
lay between Brooklyn, Boston and Norfolk, but 
first-named place has the advantage in the transport 
of the 16,000 tons of steel required, and in an abundance 
of skilled labor. The estimates allow $3,000,000 for the 
$1,000,000 for machinery, $250,000 will go to Ad- 
miral Bradford’s department, and the armor and guns 
will cost about $2,000,000 more. Of the total cost of the 
ship, about $2,000,000 will be expended for labor. 


n 
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A WIRELESS TELEGRAPH STATION is to be built 
by the government on the Navesink Highlands. By means 
of this station the government expects to be able to com- 
municate with the Brooklyn Navy Yard and with its 

ips many miles at sea. It will be the first station con- 

ructed by the United States Government. 

COMPETITIVE DESIGNS FOR STREET RAILWAY 
protective devices are asked for by the city of Dresden 
Germany. Prizes of 5,000, 3,000 and 2,000 marks (1 mark 

23.8 cts.) are offered for the three best designs, and 
the city will in addition pay royalties for the use of the 
devices (fenders, etc.) adopted. We are indebted for the 
above information to the Patent-bureau F,. Weidl, Jahn- 
strasse 2, Dresden A, Germany, from whom the conditions 
of competition and any additional particulars may be ob- 
tained free of charge. 


BOILER INSPECTION AND SMOKE PREVENTION 
are provided for in an ordinance passed by the Chicago 
ty council on June 30. It creates a new department, to 
t nown as the Department for the Inspection of Steam 
Boilers and Steam Plants; this will be composed of the 
city boiler inspector, the city smoke inspector, and a 
supervising mechanical engineer. This board will not 
only make inspections (of which 30 days’ notice are to be 
given), but will also conduct prosecutions for violations 
of the smoke ordinances. The provision which is expected 
‘to produce the greatest benefit in preventing smoke is 
it stipulating that every plan for a new building shall 
be examined before a building permit is issued. The 
plans must show that the building is to be equipped with 
‘ plant capable of preventing dense smoke or the permit 
will not be issued. Any person who reconstructs a build- 
ing without submitting these plans shall be liable to a fine 
> per day. If, when inspecting a steam plant, the in- 
pector shall find that the furnace or firebox is so con 
tructed or operated as to make the emission of dense 
moke inevitable he is given the authority to require al- 
rations. The owner may, however, put in any device 
he may think is capable of preventing smoke, but will be 
eld responsible for the result of the experiment. Boilers 
re to be inspected every year, with the exception of low- 
pressure boilers (for which not more than 10 Ibs. of steam 
ire permitted), every three years. The fees for inspection 
e from $8 to $5 for boilers and $1 for tanks and jacket 
ettles, after the first inspection shall have been made. 


BIDS FOR A SLOW SAND FILTRATION PLANT at 
Providence, R. I., are to be received until July 15 by 
Mr. Robt. E. Smith, Commissioner of Public Works. Th 
work will include a dam across the Pawtuxet River, ex 
cavation for beds, pipe systems, filtering material, build- 
ings for pump-house, regulator house and laboratory, 
movable sand ejectors, sand washers, sand cars and per 
manent and portable railway track. The plans and speci 
fications may be seen at the office of Mr. Otis F. Clapp, 
M. Am. Soc. C. E. 

THE NEW ORLEANS SEWERAGE PURCHASE cas 
has been decided by the State Supreme Court in favor 
of the Sewerage and Water Board, so there appears to be 
nothing to prevent the latter from completing the pur 
chase of the few miles of sewers built by the New Orleans 
Sewerage Co. Bids for constructing 98 miles of sewers 
are to be received by the Sewerage and Water Board 
until Aug. 12. Plans and specifications for the work 
may be seen at the office of Hering & Fulle 
Engineers, 170 Broadway, New York city. Mr. Geo. G 
Earl is general superintendent of the board 

SEWAGE IRRIGATION AT EL PASO, TEX., after 
previous treatment in settling reservoirs and rapid filter 
beds, has been recommended by Mr. Geo. S. Pierson, M 
Am. Sco. ©. E., of Kalamazoo, Mich. The use of the 
crude sewage for irrigation has been tried, apparet 
in an unsystematic manner, with unsatisfactory ré 


Mr. Pierson states in his report that the sewage 


mouth of the outlet sewer is too putrid for successful 
use in irrigation. 


TRON IN WATER FROM A FILTER GALLERY at 
Crookston, Minn., has given so much trouble that artesian 
wells are being put down for a new source of supply. 
The filter gallery was put in operation about two years 
ago. It is located on the bank of the Red Lake Rivér, and 
is 12 ft. wide. 9 ft. high and 120 ft. long. It was con- 
structed of white pine timber, with 12 x 12-in. mortised 
bents 5 ft. ec. to ¢., covered on the sides and top with 
6 x 6-in. timber. The bottom is left open. The water 
supply is pumped through the service mains to an ele- 
vated tank. Trouble with the iron began as soon as the 
gallery was put in use. The water is clear until exposed 
to the air, whereupon “it turns rust color and does not 
look inviting.”” The gallery was designed by Mr. J. T 
Fanning, M. Am. Soc. C. E., of Minneapolis. For th 
above information we are indebted to Mr. Ed. Peterson 
Superintendent of the Crookston Water-Works, Power 
& Light Co., who stated tha‘ the first artesian well would 
be completed about July 1, and that as soon as suf 
ficient well water is obtained the gallery will be aban 
doned. At present some water from the filter gallery, 
diluted with water direct from the river, is being used. 

AUTOMATIC ELECTRO-GAS BLOCK SIGNALS are to 
be installed on the Putnam Division of the New York 
Central & Hudson River R. R. This division extends 
from 155th St. in New York city to Yonkers, N. Y., 
the contract for its equipment has been awarded to the 


and expense of making a new set of soundings indepen 


dently The government is inclined to ask some ub 
Stantial concession in return for this data, and negotia 
tions to that end are in progre 


A LABRADOR EXPLORATION PARTY, under Col 
Willard Glazier, of Albany, N Y., left Boston = on 
July 1 to explore the practically unknown in 
terior of this territory. It is proposed to ascend the 
Grand River to its junction with the Northwest River, and 
to finally reach the main watershed From the latter 
point the party will descend one of the rivers emptying on 
the east coast of the peninsula. The party is largely made 
up of men from New England colleges; among them are 
Mr. George H. Clark, of the Peary Expedition of 1893 
Mr. Chas. M. Donohoe, of Tufts College, is the civil and 
mining engineer; Mr. Robert B. Bellamy, of Trinity Col 
lege, is to attend to the geology and ornithology; Mr. Wm 
P. Bates, of Brown University, wil! also report on the 
geological and topographical conditions found. Others will 


pay attention to the mineralogy, meteorology, natural 
history, etc. 

A COTTON MILL OF 500,000 SPINDLES is to be built 
in Kansas City, Mo., according to plans now made pub 
lic, and provided that the necessary capital of $10,000, 
(0 can be raised. The prospectus calls for the largest 
cotton mill iz 


the world, with 12,000 looms and all the 
necessary machinery for making plain sheeting of various 
grades. The mill would consume 170,000 500-Ib. bales of 
otton per year, and would turn out about 75,000,000 lbs 
of finished cotton cloth. Large economies are claimed in 
the location, in direct trade with Western jobbers. Mr 
W. B. Smith-Whaley, president of the Olympia and 
Granby mills of Columbia, 8S. C., is mentioned ag the 
president and executive manager of the new concern, 

UNIT PRESSURES ON LOCOMOTIVE AXLE BEAR- 
ings are compared for American and Prussian practice in 
a recent number of the ‘‘Organ fiir die Fortschritte de 
Eisenbahnwesens”’ in connection with a general review of 
American locomotive practice. The article states: 

For the axle bearings the Americans use mainly phos- 


phor bronzes. These seem to have two important disad- 
vantages, they run hot comparatively easily by rubbing 


against the (cast-steel) hubs, and they apparently will 
tand only low unit pressures This last would appear, at 
least, from the large diameters and lengths of the be arings 
used. Journals proportioned for higher unit pressures than 
13 ke. per sq. cm. (185 lbs. per sq. in) are rare in Ameri 

can practice. Comparing with these the Prussian types, 
we find bearing pressures of 16 to 18 kg. per sq. em. (22S 
to 2 Ibs. per sq. in.). In this service brass bearings 
lined with babbitt have given complete satisfaction. Cer- 
tain (specified) tender bearings have one up to 26.6 
kg. per sq. cm. (880 Ibs. per sq. in.), but these show a 
tendency to running hot; however, ce i iin (specified) ojher 
tender bez airings with a maximum unit pressure of 21.6 kg 
per sq. cm. (308 Ibs. per sq. in.) give no trouble whatever 
Wf course, a babbitt for such service must be very care 

fully made. The Prussian railway shops use the following 
process: 2 kg. antimony are added to 1 kg. melted copper, 

and to the fused mixture fs added 6 kg. pure tin The 
mixture is cast into thin plates, and 9 kg. of this metal 
is melted with 9 kg. pure tin; the mixture is cast into 
plates 12 to 15 mm. thick. Special stress is laid on using 
pure ingredients and on performing the mixing in quan- 
tities no larger than specified above. 
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THE TABEAUD HIGH EARTH DAM, NEAR JACKSON, CAL. 

The Tabeaud Dam, a new structure, located 
near Jackson, Cal, is the latest claimant for a 
foremost place among the high earth dams of the 


worid. The crest of this dam is 123 ft. above the 
natural surface of the ground at the foot of the 
iower slope, and 120 ft. above rock vertically 
beneath the crest The high water level of the 
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reservoir is S ft. below the crest, or 115 ft. above 


and the natural 
100 ft. below 
water depth 


the intersection of the 
ground surface The inner 
the crest, thus giving a maximum 
of 92 ft. 

The San Leandro Dam, which forms a part of 
the water supply of Oakland, Cal., has a maxi- 
mum height of 125 ft. above the bed of the 
stream.* 

In our issue of Feb. 20, 1902, we described the 
Jruid Lake Dam of the Baltimore water-works, 
which has a height from crest to rock foundation 
of 118 ft. 8 from the crest to the natural 
; xround surface at the lowest point of the lower 
5 100.38 ft.; and a difference of 95.38 ft. be- 
tween the latter point and the full reservoir. 
The Druid Lake Dam was built in 1864-70 and the 
: San Leandro Dam in 1874-5. The Tabeaud Dam 
built in 1900-1. The dam itself was com- 
pleted Dec. 14 of the latter year, but there 
was some finishing work on the outlet tunnel and 
spillway still undone on that date. 

The by the 


lower slope 
toe is 


ins.; 


slope, 


was 
on 


Tabeaud Dam was buil' Standard 


Electric Company of California as a part of its 
hydraulic electrical power development. The dam 
is located on a small tributary of the South Fork 
of Jackson Creek, about eight miles above Jack- 
son, the county seat of Amador Co. The dam 

a is about 2.000 ft. above sea level and 1,250 above 

and 1144 miles from the company’s power house, 
on the Mokelumne River, at Electra. 


Work on the dam was begun in March and con- 
tinued until May 15, 1900, under Mr. C. H, Ellison 
as general manager of the company. On the lat- 
ter date Mr. Burr Bassell, now of 130 Ellis St., 
San Francisco, Cal., became engineer-in-charge, 
and continued in that position until the dam was 
Our description of the dam has been 
Bassell’s final manuscript re- 


completed. 
prepared from Mr. 


port and from numerous blue-prints and photo- 
graphs, all of which Mr. Bassell kindly placed at 
sur disposal 


A general plan of the dam and reservoir, with 
the outlet tunnel and spillway, is shown by Fig. 
1. A more detailed plan of the dam alone is given 
in Fig. 2, while Fig. 3 shows a cross-section and 
longitudinal section, and Fig. 11 is a view of the 
completed structure. 


*Schuyler’s ‘“‘Reservoirs for Irrigation,”’ ete., gives the 
height as 120 ft., but information secured for this Journal 
by Mr. Bassell shows a height of 125 ft 


200° 400" 


FIG. 1. 


(The contours were run before the dam and 


OOO cu. ft. 


The dam has a crest length of 636 ft. and varies 
from 50 to 100 ft. in length at the base. It is 20 
ft. wide at the top and 620 ft. wide at the bottom. 
Its height has already been given. The total 
volume of the structure is 370,350 cu. yds., and 
its weight is about 665,000 tons. The reservoir 


has an available estimated capacity of 55,000,000 
cu. ft., 


or over 400,000,000 gallons, and the silt 


GENERAL PLAN OF TABEAUD DAM AND 
RESERVOIR BUILT BY THE STANDARD 
ELECTRIC CO., OF CALIFORNIA. 
Burr Bassell, Engineer-in-Charge. 
reservoir 
were constructed.) 
capacity below the outlet tunnel is given as 1,091,- 
The water surface has an estimated 
area of 40 acres, and the tributary drainage area 
is about two square miles. The high water sur- 
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face is at Elev. 1,250, or 70 ft. above the outlet 
tunnel. 

As is shown by Fig. 3, the slopes are 2% on 1, 
with a rock-fill face of 3 on 1 on the lower pari 


of the inner slope. Beneath the rock-fill there is 


a heavy facing of puddle and above t}, 
line of the rock-fill the slope will be pay 
dam was designed to have a puddle heart 
its whole length, 8 ft. thick at the top and 
ing in thickness towards the bottom. A p 
this was built, as shown in Fig. 3, but 
discontinued after it had reached a heizh: 
Progress on the dam was very slow fo; 
year, as may be seen by referring to Figs 
3. On April 15, 1901, Mr. E. B. Stone, of Ga 
Cal., began work under a contract to « 
the dam and outlet tunnel by Nov. 1, 1901 
Most of the dam rests on firm hardpan a; 
balance on rock. The excavation extend 
rock beneath both the axis of the dam and mn 
foot of the inner slope where the puddle fav: 
abutted against the hillsides. Nearly all th. 
rock is of slate, with a dip of some 40° up-s: es 
and a strike of 15° with the center line o: ee 
dam. About 150 ft. above the center line a qu 
vein crosses the valley, on the line F B T. 
tween this line and the longitudinal axis th: : 
was satisfactory, but above the quartz vein ae 


sures and springs were found. The prin Rar 
springs were at the points marked F, E, T, k . ; 
M and §, Fig. 2. < 
é 

FOUNDATION DRAINAGE. 

To remove this spring water, and to inter 3 
seepage beneath the whole length of the dan % 
system of bedrock drainage was constructed “ 
shown in plan and section by Figs. 2 and 3, a 5 


in detail by Fig. 4. The view, Fig. 5, shows 
rock trenches for the upper end of the draina 
system as far down as the point A in the ; 
Fig. 2. Various lengths of this same portion 
the drainage system are shown under constr 
tion by Figs. 6 to 8. 

The water from the springs F, E and T, Fig 
is led to the point N through the space betw 
the concrete layer in the trench and the inve: 
V-flume. At the small chamber N this water « 
ters a 2-in. pipe, laid within the space formed | 


; er the flume, and is conveyed down stream to !’ 
! 
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FIG. 2. PLAN OF TABEAUD DAM, SHOW 
ING ORIGINAL SURFACE, BED ROCK 
DRAINAGE AND MONTHLY PROGRESS 
DURING CONSTRUCTION. 


where the rear drain ee Water from the 
springs R, K, S and M, Fig. 2, is likewise led to 
N, but during construction wells were maintainea 
at S and K and a stand-pipe at J. The latte: 
was carried up through the embankment, and was 
ultimately filled with cement, the branch pipe- 
capped at their upper ends and the wells, or 
sumps, filled with broken stone. 
The concrete used to fill the trenches was 1 

1 : 3, and the cement mortar was 1 : 1, Portland 
cement being used in both cases. Above the con 


crete and over the area of the bedrock foundation 
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re 


ied between the dotted lines shown in Fig. 2 
nuddle was placed. 
hill side drains were located approximately 


and their outlet pipes were closed. A 4-in. cen- 
trifugal pump was then used to take care of the 
storm water and the drainage from the outlet 


The contractor used a larger steam shovel, of 
1¥g cu. yds. capacity, for about a month, but it 


mixed so much stone with the dirt that the engi 


ie] with and 8 ft. below the longitudinal! axis tunnel. During the winter of 100-1 the drainage neer was not satisfied with it The contractor 
dam, and were carried to Elev. 1,250. The 
ch, Fig. 4, ranged in width from 5 to 10 ft pH 
extended varying distances into the rock, Spi FL 
rding to the character of the latter. The Ss 8 as 
& 
3 
‘ 
EL 4106! Peddie 
- 
Earth and Way 100 
Rock Drain in Rock Approx Grade 
Section A~B 
El. 1256 1257 3‘Crom 
Nov & Dec. 190/ 15.770 Sa. 
45) Vas 
FIG. 3. CROSS-SECTION OF Oct 7466 Sq. Cu. 
TABEAUD DAM AND ain 
LONGITUDINAL SECTION Sept 4880 Sq. 54,017 Gu. Vide 
ON AXIS OF DAM. 
3 
Aug. 190! 4050 Sg. ft 53,482 Ww. Vas & 
stringers and capstones for these drains were 
irefully selected and laid. All crevices were then July 1901 2822? Saft 42,950 Cu. Yus x 
filled with spalls and a covering of 1 to 3-in. nurs a 


broken stone from the tunnel dump was put on 
to a depth of 18 ins. Above the stone the trenches 
were refilled with choice thoroughly puddled clay. 
The rear drain was constructed before Mr. Bas- 
sell took charge of the dam. It is not described 
in his report, further than the statement that its 
extreme lower end is sheet-iron pipe 11 ins. in 
diameter, the exact length of which is unknown.” 
Mr. Bassell adds that this pipe ‘‘will doubtless 
rust away in time and need to be replaced,” and 


June 190! 1992 Sq. f 41,06! Cu. Vids 


May 190/ 


(ornpany of Season A 


Longitudinal Section, 


System was supplemented by temporary ditches 
around the ends of the embankments. A heavy 
rainfall in November, 1900, flooded the ‘“‘basin of 
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rate ‘Bed Concrete, 
Drain Open Space 2’ Pipe 


Drain Interior Puddle Trench 


FIG. 4. DETAILS OF FOUNDATION DRAINAGE. 


the embankment” to Elev. 1,155 and covered the 
mouth of the inlet to the drains to a depth of 5 ft. 
BUILDING THE EMBANKMENT. 

The material for the dam was all obtained close 
at hand. The earth was taken from borrow pits 
within the reservoir basin at the sides of the 
reservoir and at the ends of the dam. Most of the 


urges the importance of keeping the rear slope 
and outer toe of the dam well drained. 
Observations at a small weir at the outlet of the 
drain indicate a quite constant seepage of about 
The maximum discharge has 


13 gallons per min. 


Fig. 5. Trench3s for Bed Rock Drainage Beneath 
Upper Central Portion of Dam. 


(Looking southeast. The general elevation of the main 
rock surface is 1,143.) 


Fig. 6. Trench from Spring T, Fig. 2, Filled with 
Concrete to Bottom Level of Inverted V-Flume. 
rock-fill facing came from the tunnel dump and 
the balance from quarries in a ravine to the south 
of the dam. It was hauled in carts and stick- 
wagons. The company built only 40,000 of the 
370,350 cu. yds. of bulk of the dam. It had a 
small steam shovel and some cars on the ground, 
but the extent to which it used these is not stated. 


been 180 gallons per min. during a heavy rain- 
storm. 

The foundation drainage system served the im- 
portant function of removing nearly all the water 
from the works until the wells S and K, Fig. 2, 


1236 Sqft. 29,115 Cy. & 
1154.5 


April 190! 614 Sa. 11,708 


used the buck or drag-scraper of the “Fresno 
pattern” to bring the earth from the 
pits to a loading platform, or trap, consist- 
ing of a timber platform, with hole about 
20 x 40 ins., through which the wagons were filled 
With good material, eight of these scrapers could 
fill an average of 25 wagons per hour, The patent 
dump wagons had a capacity of 3 cu. yds. and 
could be dumped by the driver while the wagons 
were in motion through two trap doors The 
average haul for the entire 
one-fourth mile. 

The maximum equipment of the contractor was 
as follows: One 1'4-yd. steam shovel; 37 dump 
wagons; 11 rock wagons and carts; 39 Fresno 
scrapers; 21 wheel scrapers; 8 road and _ hillsids 
ploughs; 8 road graders; 3 sprinkling wagons; 2 
harrows; 2 rollers (5 and S-ton); 233 men; 416 
horses and mules. The whee! scrapers were used 
but little. 

The embankment was founded on hardpan or 
rock, as already described. Vertical steps were 


borrow 


earth work was about 


Fig. 7. North Trench, or E F, Fig. 2, Showing An- 
gle-lron, Ready to Cover with Concrete and 
Puddle. 

(Impervious rock is shown on the left and fissured rock 
at the right of that.) 

avoided, and the cuts were generally large enough 

for horses to turn in, thus enabling their use, 

instead of hand tamping, on the puddling work 

The stripped surfaces were wet by means of hose 
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Fig. 8. Main Trench, with Springs R and K, Fig. 2, 
in Distance, and with V-Flume and 2-in. Pipe in 
Place. 


and nozzles before the embankment was started 

The earth was dumped in rows, generally par- 
allel with the longitudinal axis of the dam, and 
ranged from the axis towards the slopes. At the 
ends of the dam a few rows were frequently made 
parallel to the intersection of the embankment 
and the hillside. The best material was placed 
at the ends and on the up-stream half of the 


dam. The top surface was kept basin-shaped, 
xiving a slope of about 1 on 25 from the sides to 
the center. The puddle heart-wall was discon- 


iinued at Blev. 1,160 and more attention given 
thereafter to the puddle on the inner face. This 
change from the original plan was made by Mr. 
iassell, soon after the contractor began his work, 


because of the character of the material available, and 
he excellent results obtained in securing an homogeneou 
th nerete, practically impervious Besides, the 
entral puddle wall would have greatly interfered with th: 
progre of the work and delayed the completion of 


The central section of the embankment, how- 
ever, received more water than other portions 
which were not strictly puddle, on account of the 
basin shape and manner of wetting. Any excess 
of water in this portion would be readily taken 
care of by the cross-drains. 

The contract specifications provided that the 
puddling material should contain about 70% of 
clay and about 30% of gravel less than 2 ins. in 
diameter 

Rock-pickers and carts followed the dumping 
wagons, removing all roots and all stones which 
would not pass through a 4-in. ring. The speci- 
fications provided that no stone weighing over 5 
ibs. should be allowed in the dam, and that “lay- 
ers of rocky material must alternate with layers 
comparatively free from rock.”” All the waste 
was dumped outside the slope line, after which 
the roots were burned 

Six-horse road-graders leveled down the rows 
of dirt and were followed, in turn, by harrows 
and rollers, with sprinklers interspersed, as was 
found necessary. By properly spacing the dirt 
loads and rows, layers of any desired thickness 
could be secured, while the graders made as 
smooth and uniformly thick a layer as could be 
asked. If the material was dry, it was sprinkled 
as soon as the graders had given it a general 
leveling; otherwise there was no sprinkling until 
between the harrowing and rolling, and some of 
the time none was necessary then. The previous 
layer, however, was always sprinkled before a 
new one was added, and hose with nozzles were 
almost constantly employed for wetting down the 
uter slopes, the stripped hillsides and all points 
which the wagons could not reach 

One of the two rollers weighed 5 tons and had a 
60-in. face, giving 166 lbs. per lin. in.; the other 
one weighed 8 tons and had a 40-in. face, thus 
riving 200 Ibs. per in The rollers were not 
grooved, but the loaded wagons passing over the 
layers cut the surface to a greater or less extent. 
The loaded wagons weighed over 6 tons apiece, 
or 750 lbs. per lin. in. of wheel tread. They were 

1 where they would do the most 
good, particularly near the edge of the inner 
slope and along the ends of the embankment 
where it joined the hillside. Generally the rollers 
were drawn lengthwise of the dam, but they fre- 
quently went crosswise at the ends and also round 
and round a portion of the surface. The contract 


made to trave 


specifications stipulated that each 100 cu. yds. 
of material should be rolled one hour, or com- 
pressed to an equivalent amount, and that the 
compression should be sufficient to prevent quak- 
ing when a loaded wagon passed over the layer. 
The specifications provided that for the first 60 
ft., or to Elev. 1,220, the layers should not exceed 
6 ins., and above that level 8 ins. in thickness. 
The average thickness of the finished layers under 
the contract work was as follows: April, 4 ins.; 
May, 3!4; June, 4; July, 444; August, 5; Septem- 
ber, 6; October, 7; November and December, 8 
Tests of the material used in building the dam, 
made in June and September, 1901, showed the 
following average weights of 1 cu. ft. of material 
under different conditions: Dust dry soil, 84 Ibs.; 
fully saturated, 101.7; natural bank, 116.5; de- 
livered from wagons, moist and loose, 76.6; loose 
dirt from dam, shaken down and measure struck, 
SO; test pits in dam, 833 Ibs. The dirt from the 
test pits in the dam contained 88% of gravel and 
grit. The natural soil had 19% of moisture; 33% 


an 100 


which joins the main valley 500 ft. below 
dam. The cut was finished by the contractor 
Dec. 21, 1901. It is 48 ft. wide at the bott 
300 ft. long, and involved the excavation of 1.7 
cu. yds. of earth and 2,072 yds. of rock. Up 
the date of Mr. Bassell’s report, Jan. 24, 1902 
appears that cutting the channel just descri} 
was the only work on the spillway which h 
been done. The report stated that the cut wou 
need to be concreted, on account of the softn 
of the rock, and that the normal flow of w: 
water should be carried in a flume, as shown 
Fig. 1. <A design for 2-ft. flash boards, to 
placed in eight 6-ft. openings, is shown by F 
11. These would maintain the water surface 
Elev. 1,250. 
THE OUTLET TUNNEL. 

The outlet from the reservoir is a tunnel 2,1) 
ft. long, through the ridge between the Jackso; 
Creek and Mokelumne drainage areas. At tl} 
reservoir end the tunnel is reached by an op 
cut 350 ft. long, and at the other end by one 35 


rade 41100, 


| 
Longitudinal Section 
= 
i 

Kk 60" | 
Water Surface : | | 
S = 500" > 


407% 
Plan and Section of 
Portion at North Side 
of water had to be added to it for saturation. The 
voids were 52% of the total. The angle of repose 
of the moist earth from the bank was 44°; of dirt 
dry dust, 36°; of saturated dirt, 23%. The cuts at 
the borrow had vertical sides. 
THE SPILLWAY. 
The spillway, shown in the general plan, Fig. 1, 
is cut through a hill and discharges into a ravine 


Section X-Y 


FIG. 12. DETAILS OF SPILLWAY. 


ft. long, each cut having a maximum depth of 
about 26 ft. The tunnel has a sectional area of 
about 40 ft. It is 6 ft. wide and 7 ft. high, th 
upper 38 ft. having a semicircular section. It 
“pierces a solid slate formation, which was found 
generally to be very hard and satisfactory.’ The 
tunnel was begun before Mr. Bassell took charge, 
and was prosecuted with no machine work at the 


FIG. 9. VIEW OF TABEAUD DAM UNDER CONSTRUCTION. 
(Taken Sept. 27, 1901, when the main embankment was approximately at Elev, 1210, or 72 ft. above the 
foundation.) 
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-oir end and but very little at the other end, 
the contractor took up the work on April 15, 
The tunnel had then been driven 600 ft. at 
servoir end and 654 ft. at the other end. 
ymmpany installed a new Ingersoll-Sergeant 
mpressor for the contractor at each end, 
with this new equipment work was begun 
in May. The men worked in three eight- 
shifts, with one machine drill at each face. 


vented, and the integrity of the outer half be preserved 
Water cannot pass out of these drains into the body of the 
dam because of the fine character of the puddle with which 
they are covered. Hence they should act for ever as effi 
cient safeguards. 


Mr. Schuyler also bore the following testimony 
regarding the manner in which the successive 
layers of the embankment were united: 

The test-pits showed that there was no distinct lin¢ 


traceable between layers, and no loose or dry spots, but 
the whole mass was solid and homogen : 


Yer From Dora Sept. 


FIG. 10. VIEW OF DAM UNDER CONSTRUCTION, TAKEN ABOUT THE SAME TIME AS FIG. 9. 
(One Roller just finishing a section.) 


On Nov. 30, 1001, the headings met. The engi- 
neer’s alinement met within °<-in. and the grade 

ithin %-in. Mr, Bassell recommends that cer- 
tain weak lengths, amounting to about 180 ft., be 
lined with cement concrete. 

Some other recommendations made by the engi- 
neer in his final report were as follows: 

That the reservoir be not filled above Elev. 
1.220, or 40 ft. over the tunnel, until the dam has 
stood a year or so and the hand-laid rock facing 
ibove Elev. 1,220 has been laid, as called for by 
the original plans; that the down-stream slope be 
sodded with Bermuda grass or else planted with 
native pines, preferably the latter; that the levels 
f the crest of the dam be taken at intervals of, 
say, three months for five or ten years; and that 
rainfall and evaporation records be kept. 

Mr. C. H. Ellison laid out the work and super- 
intended its construction from early in March 
until May 15, 1900. On the latter date Mr. Bas- 
sell took engineering charge of the work and pre- 
pared plans and drawings. Mr. W. R. Eckart, M 
Am. Soc. C. E., of San Francisco, Cal., is consult- 
ing engineer to the company. 

In August, 1901, when the dam was well to- 
wards completion, some adverse criticisms from 
an engineer who had visited the work reached 
Mr. Bassell, whereupon he requested an investi- 
gation. At Mr. Eckart’s recommendation, the 
company selected Mr. Jas. D. Schuyler, M. Am. 
Soc. C. E., of Los Angeles, to examine the work. 
Mr. Schuyler visited the dam on Sept. 1, 1901. 
Mr. Bassell states in his report that while by im- 
plication Mr. Schuyler gave the work ‘a measure 

f nevertheless he saw “fit to say 


of criticism,’ 
of it:’ 


That the construction of the dam was being carried on 
in a manner entirely in accordance with the best engineer- 
ng practice. The materiais are carefully selected, prop- 
erly manipulated and compacted in a way to produce ab- 
solute water-tightness in the body of the embankment and 
a minimum amount of future settlement. 

(Finally) That no proper precaution had been omitted to 
render the dam stable, water-tight and secure. That, from 
his general investigation of the plan, and the history of the 
work, there was no cause for apprehension of the safety 
of the dam whe1 put into service, provided all proper pre- 
cautions in construction be observed henceforth. Some 
leakage may be expected through the bed rock around the 
dam, but this leakage should be without danger to the std- 
bility of the structure 


Speaking of the hillside drains, Mr. Schuyler 
Says: 

. x4 . they serve a useful purpose during con- 
struction in drying off the surface of the dam after rains, 
and when the dam is completed and filled, they will give 
vent to any seepage water that may creep along the line of 
contact between the dam proper and the hillside. 

The saturation of the outer slope of the dam by further 
creeping along the line of contact should thus be pre- 


No figures of cost were given in Mr. Bassell’s 
report. Ina recent letter to this jou nal, Mr. Bas- 
sell gives the following general infor: 
subject: 


ration on the 


The more tedious work of excavating and draining the 
foundation, including refilling with puddle, was done by 
the company, and at a disadvantage. <A fair average 
statement of cost for this portion of the work would be 
49 cts. per cu. yd. each for excavation and for puddle 

The portion done under contract, that of constructing 
the dam upon the foundation already prepared, was com 
paratively easy, and may be put at 40 cts. per. cu. yd., 
measured in the completed structure, as stipulated by the 


both of which are included in the Burlington 
System, and aggregate about 125 miles in length 

The Burlington & Northwestern Ry extends 
from Burlington to Washington, la., 02.5 miles 
and was built about 25 years ago by an inde 
pendent company. 
the Burlington System (C., B. & Q. Ry.) became 
interested in the Burlington & Northwestern Ry., 
and a few years later built the Burlington & 
Western Ry., from Winfield (on the BB. & N. W. 
Ry.), to Oskaloosa, Ia., 70.8 miles, for the pur 
pose of protecting territory then being invaded 
by a construction company which was building 
the lowa Central Ry. It was recently decided to 
convert these two lines from 3-ft. gage to the 
standard g 2 
tend the Burlington & Western Ry. to Tracey, 
la., where it will connect with the Albia Branch 
of the Chicago, Burlington & Quincy Ry 

For particulars of the work of changing th: 
gage we are indebted to Mr. R. Law, of Burling 
ton, Ila., who is Manager of the two roads. About 
eight years ago, when he took charge of the 
lines, work was commenced in improving the 


Some of the stockholders of 


age of 4 ft. S'% ins., and also to ex 


> 


roadbed and substituting standard gage materia! 
for the light narrow gage material by degrees 
as the earnings « 


f the property would justify 
The track is now laid with 56 to 66-lb. steel rails 
and fastenings, substituted for the original 2S to 
oo-lb. iron rails; there are also standard ties and 
standard bridges (some of them metal structures) 
and the station buildings have been lowered 
moved back and the platforms widened 


About two weeks before the chang 


and 


of gage, 
preparations were begun by adzing the ties, to 


form rail seats to receive the rails when moved 
out. This was done by a temporary machine con- 
sisting of several saws on either side of narrow 
gage tracks, the saws being driven at a high rate 
of speed by power from a portable engine on a 
flat car, which was moved along at the rate of 
12 to 15 miles a day by a locomotive. A machine 
of this kind designed and built by Mr. G. M 
Brown, formerly Chief Engineer of the Pere Mar- 
quette R. R., was illustrated in our 


issue of Nov 
30, 


After this had been done, the outsid 
spikes for standard gage were driven, and all the 


inside spikes of the narrow gage track. ex pt 


contract. The specifications, contract and drawings were 
all prepared by myself, and permit me to say in this con- 
nection, that I believe it better, for several reasons, to 
pay for such contract work in the completed structure 
rather than by measurements at the borrow pits. 


WIDENING THE GAGE OF THE BUPLINGTON & NORTH- 
WESTERN RY. AND BURLINGTON & WESTERN RY. 


The few remaining railways of 3-ft. gage are 
gradually being widened to standard gage, espe- 
cially where these lines form part of standard 
gage railway systems. One of the most important 
changes of gage of this kind was accomplished on 
Sunday, June 29, on the lines of the Burlington & 
Northwestern Ry. and Burlington & Western’Ry., 
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VIEW OF TABEAUD DAM TAKEN ON THE DAY OF ITS COMPLETION. 


five or six to the rail, were drawn by repairm:n 
All sidetracks which included switches and frogs 
necessary for the proper conduct of the business 
were changed by the same gangs and at the same 
time as the main line. Other less important sic- 
ings were left to be widened within a day or two 
afterwards. The widening was effected by mov 
ing both rails outward 10% ins. from their orig- 
inal positions. 

It was arranged to employ about 4) section 
men for this occasion from adjacent lines; the 
Chicago, Burlington & Quincy Ry. and the Chi- 
cago, Rock Island & Pacific Ry. Narrow gage 
trains with sufficient cars to accommodate the 
force were started from Burlington, Oscaloosa and 
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Washington between 4.30 and 5 a. m. Sunday 
morning, June ZO, distributing gangs of about 16 
men at intervals of four miles. When the narrow 
gage trains had their men distributed, they were 
run on sidings, the engines were “killed,” and 
the trains will remain there until the opportunity 
affords to load them on standard flat cars to take 
them to Burlington for storage until they are dis- 
posed of. Standard gage engines with cars suffi- 
cient to carry the men followed and picked them 
up as their work was completed, delivering them 
hack to the starting points in the evening after 
the work is finished. The work was completed in 
about 9 hours. 

As there jis but little traffic on Sunday it was 
only necessary to abandon two freight trains and 
one passenger train. The narrow gage passenge? 
train due to leave Burlington at 3.50 p. m. was 
about two hours late, and was the first standard 
gage regular train No narrow gage equipment 
will be converted, as first-class standard gag: 
equipment has been purchased from the C., B. & 
Q. Ry. for these lines. At present the roads are 
using stub switches, and they will continue te 
do so for a time, but later on split switches wil) 
he substituted. 

One important detail was the feeding and care 
of the men. As the work was confined to the one 
day, provision for sleeping was unnecessary. 
The feeding, however, was no small item. Mr 
Law states that the company purchased the best 
of everything; hans, fresh buns, fresh eggs and 
coffee; and did the work of boiling the hams and 
eggs and preparing the sandwiches There wer 
about 6,000 bun sandwiches, 500 dozen eggs and 
200) gallons of coffer These supplies were dis 
tributed from the work trains with the men. Each 
gang was also furnished with a narrow gag 
hand-car upon which were placed a barrel of ic 
water and the food, this being moved along with 


each gang as the work progressed 


BOOK REVIEWS. 


HYGIENE AND PUBLIC HEALTH. By Louis 


M. )., and Henry Kenwood Philadelphia: P 
ton’s Son & Co Cloth, Sty 


ins., pp. 7: 


This standard English work here reaches its sixth edi 
tion it appears to have been so thoroughly revised as 
t as nearly up to date as can be expected in any 

ientific treatise While written particularly thos« 
members of the medical profession who are studying for 
the various public health diplomas” granted in England, 
this volume is eminently useful for American students as 
well; In fact, it is far better than a number of American 
books covering the same general ground. 

PUBLIC ABATTOIRS AND CATTLE MARKETS From 
the German of Oscar Schwarz, M. D., Director of the 
Public Slaughterhouse and Cattle Yards, Stolp. Edited 
by G. T. Harrap, Assoc. M. Inst. C. E., M. Inst. M. E.. 
and Loudon M,. Douglas, Assoc. M. Inst. C. E Lon 
don: lee & Cold Storage Publishing Co Cloth, 6 
10 ins.; pp. 472; numerous illustrations. $2.50, 

The translation of this volume, made in 1901, is based 
on a revised German edition brought down to August, 
ie subject is treated in detail, including both a 
general review of the best practice and descriptions of the 
slaughterhouses of a number of cities. Cold storage, in- 
luding ice and refrigeration, is taken up, and there are 
hapters on sewage purification and manure utilization, 

utilization and destruction of unsound meat, cattle 

markets and market halls. The book appears to fill a 

p in technical lterature. 


TI 


GATION IN THE UNITED STATES —By Frederick 
Haynes Newell,, M. Am. Soc. C. E., Chief of the Di- 
Vision of Hydrography, U. S. Geological Survey. New 
York: Thomas Y. Crowell & Co. Cloth: 6 x 8 
pp. 417; 62 plates and 4 figures in the text. $2. net 

The author says that “home-making is the aim of this 


hook With that end in view he aim to show 
in i lear und readable manner what irriga- 
tion i omething of what t ha done for thi 
country nd, most of all, wt! a future it present 
both f the dividual and for the United States as a 
whol The vast area of public lands awaiting reclama 
tion, with special reference to the arid reg’on s dis- 
ussed nd may and diagrams are used to make the 
tuatio Then follow a presentation of such 
ub ‘ irface and underground water supplies, 
‘ ement reservoirs, canals, small pump- 
cs hods of tion and irrigation law 
I h t ! irid and id region is reviewed 
eparately, wit eference to its topography, climate, 
wate pply and ira! conditions. There is also a gen- 
ral gation in the humid states in the 
closit ter liberal quotations are made from remarks 
en on made by President Roosevelt and by the 


Hon. E. A. Hitchcock, Secretary of Agriculture. it 
hardly seems necessary to say that Mr. Newell's long and 
intimate connection with water supply and _ irrigation 
tudies in the United States qualify him to write just suc 
a book as he has undertaken. The volume deserves a wic 
circulation, both East and West, but perhaps it is most 
needed in the East, where there is so much to be learned 


before the irrigation problem and the national blessing 

attendant upon its proper solution are appreciated 

A TREATISE ON HYDRAULICS.—-By Henry T. Bovey, 
M. Inst. C. E., Professor of Civil Engineering and 
Applied Mechanics, McGill University, Montreal. Sec- 
ond Edition, Rewritten. New York: John Wiley & 
Sons. Cloth, 6 x 9 ins.; pp. 582; tables and 330 fig- 

es in the text. $5. 

The first edition of this book was well spoken of in our 
ssue of Nov. 21, 1895. To the present edition there have 
been added 240 pages, including 130 new figures. Of 
new matter the following may be mentioned: Articles on 
whirling and rotation of fluids; resumé of Bazin’s experi- 
ments on weirs; ‘‘results of experiments collaborated and 
tabulated by Mr. C. W. Tutton, of Buffalo,’’ given in the 
hapter on ‘‘Fluid-Friction and Pipe Flow;’’ new articles 
on accumulators, presses and water engines; and a new 
chapter on centrifugal pumps. The book now includes 
eight chapters, three of which relate to the flow of water, 
one to rams, hydraulic presses and the like, and the bal- 
ance to turbines, water wheels and centrifugal pumps. 


A TEXT BOOK OF ROOFS AND BRIDGES: Part IIL, 
Design.—By Mansfield Merriman and Henry 8 
Jacoby. New York: John Wiley & Sons; Cloth, 6 x 9 

pp. 374; 149 illustrations; $2.50. 

This is a new edition of the well-known work whose 
title is given above, and little further mention is neces- 
sary than to note the additions and changes which have 
been made in the work. These are given concisely in the 
preface as follows: 

The present edition has been entirely rewritten in order 
to bring the subject fully up to date, for the changes in 
bridge design during the past eight years have been re- 
markable. The rapid increase in live loads on the prin 
cipal railroads in this country has necessitated an un- 
usually large amount of new construction to replace the 
old bridges, which were designed for much lighter traffic. 
The extensive scale on which this work had to be done 
led to a general revision of specifications and to a careful 
attention to the design of details so as to secure greater 
stiffness as well as strength in the new structures. These 
changes include the introduction of some new forms of 
details; the elimination, as far as practicable, of ad- 

st members; the entire superseding of wrought 
iron by steel; the substitution of riveted trusses for pin- 
connected trusses in the shorter spans; and increased 
care in designing the joints so as to reduce the secondary 
stresses to a minimum. In the descriptions of the details 
of plate-girder and truss bridges, introduced in Chapters 

VI., VIII, and XIL., only those are given which may be 

properly claimed as standard in the best recent practice. 

Special attention is called to the new feature of carefully 

selected references to engineering periodicals where more 

extended descriptions and applications of various details 

may be found. The designs in Chapters VII., IX. and X. 

are new, being made in accordance with the latest speci- 

fications and most approved practice. 


ins.; 


HANDBOOK FOR STREET RAILWAY ENGINEERS. 
Containing Geometrical and Trigonometrical Formul, 
Transition Curve Tables, Track Construction Tables, 
Strength of Wooden Beams and Columns, Electrical 
Formule and Tables, and Much Other Information 
Invaluable in Street Railway Design and Maintenance. 
By H. B. Andrews, C. E. Boston, 1902. New York: 
John Wiley & Sons Flexible leather, 3x5 ins.; pp. 
199; illustrated. $1.25. 

This promises to be a very handy and ureful book for 
the purpose set forth in the title. The greater number 
of the tables included and the practice recommended are 
thoroughly up to date, and the tabies are selected with ex- 
cellentjudgment, as being those most useful to the modern 
street railway engineer. Transition curves are very fully 
treated and these are based on a system prepared by the 
author under the cirection of Mr. A. L. Plimpton, Engi- 
neer for Surface Lines of the Boston Elevated Railway 
Co. Track-construction tables separately deal with 
weights and cost of rails, joints and bolts, tie rods and 
plates, spikes. 1ail-bonding, paving, labor and earthwork. 
Electrical information occupies considerable space, and in- 
cludes many tables, discussions on power and resistance, 
copper calculations, aluminum for electrical conductors, 
railway storage batteries, etc. At the end is an original 
table giving average percentages of the expenditures to 
the gross incomes of all the street railways of Massa- 
chusetts, separated into the detailed items and aggre- 
gated uncer general heads 
THE MECHANICAL INDEX.—Section A, Machine Tools 

and Metal Working ‘Machinery. New York: The In- 
dustrial Press. Paper, 6 x 9 ins.; pp. 136. $1. 

This is Part I. of a publication which is eventually to 
be issued in book form, to contain about 600 pages and to 
give a complete classified directory of the manufacturers 
of mechanical appliances in the United States. The pres- 
ent section covers only makers of machine tools and 
metal working machinery, and future sections will cover 
wood-working machinery, electrical appliances, steam 
appliances, etc. We have heard of engineers recently who 
are going to large expense in the matter of filing and 
classifying trade catalogues, and to such engineers it ap- 
pears to us that a work of this sort would be of great 
assistance and worth all it cost. 

Judging by the part before us, much labor and pains 
have been devoted to the work of classifying and arrang- 
ing, but the classification adopted appears to us exceed- 


ingly faulty. For .xemple, there is a separate 
ment for ‘“‘Machine Tools,’’ and another for 
ing Machinery Whe:e the compiler draws thy 


between there two classes it has puzzled us 1¢ 
We do not see why any ‘“‘machine tool” is not also ‘‘n 
working machinery,’ or why most metal working 
chines are not machine tools. The compiler of this w 
however, evidently knows just where to draw th: 
Lathes and planers and grinding and milling machi 
his mind are ‘‘machine tools,’’ while punches and 

and riveters and presses of all sorts are ‘‘metal-wo 
machinery.’’ Plate planers he also puts under metal] wo 
ing machinery, and likewise power saws of all sorts ; 
cutting metal, while ‘‘sawing machines’? are put und 
machine tools! Bending machines he classes as nmi 
working machinery, while a straightening machine is 
mach'ne tcol. As an example of a still finer disti: 
Profiling machines are ‘‘metal working machinery,’ w! 
shapers are ‘‘machine tools.’’ 

We cannot regard this as by any means a minor def 
The usefulness of any such work depends on the intel! 
gent and systematic classification of its contents. Ther 
are plenty of poor indexes of this sort published, a; 
some of them are distributed gratis. If the publishers 
this volume wish to make their work valuable and wort 
its cost to the users, they must remedy such obviou 
defects before issuing it in complete form. 
COMPRESSED AIR.—Its Production, Uses and App! 

tions Comprisirg the Physical Properties of Air fr 
a Vacuum to its Liquid State, its Thermodynami 
Compression, Transmission and Uses as a Moti) 
Pover in the Operation of Stationary and P 
Machinery, in Mining. Air Tools, Air Lifts, Pumping 
of Water, Acids and Oils; the Air Blast for Cleaning 
and Painting. the Sand Blast and Its Work, and th 
Numerous Appliances in Which Compressed Air is 

Most Convenient and Economical Transmitter of Pow: 
for Mechanical Work, Railway Propulsion, Refrigera 
tion and the Various Uses to Which Compressed A 


has been Applied. By Gardner D. Hiscox, M. 
New York: Norman W, Henly & Co. Cloth, 6% x 94, 
ins.; pp. 545 illustrations. 


Engineers who are familiar with the author's previou 
book on gasoline engines have a very fair standard with 
which to measuie the technical qualities of this bulky 


volume. It is a compilation of all sorts of informatio 
from all sorts of sources presented in the semi-popular, 
semi-technical manner u-ual to the ‘‘trade’’ paper. Much 


of the information is of value, since, where everything i 
precerved, the good endures as well as the bad; more of it 
is merely interesting. 

Except for the merit of being gathered into a single 
volume, which it possesses, none of the information is bet 
ter presented than it was in the original books, paper 
and trade catalogues, from which it was taken, and much 
of it, particularly that which relates to the thermo-dy 
namics of compressed air production and use, is much 
better handled in other and cheaper books, which ars 
available to the engineer. The feature in which the en 
gineer will find the book of particular value is its concise 
enumeration of the multitude of uses to which compressed 
air is put and its description of the tools and appliances 
employed in these uses. These portions of the book are 
well and clearly written and elaborately illustrated, and 
as they comprise the great bulk of the book, the author 
has done good work in bringing them together in con 
venient form in one place. 


ANNUAL MEETING OF THE AMERICAN ASSOCIATION 
FOR THE ADVANCEMENT OF SCIENCE. 


The annual meeting of this Association was held in 
Pittsburg June 30 to July 3, inclusive. During the sam 
week meetings of several affiliated societies were also 
held. These are the Geological Society of America, th: 
American Chemical Society, Society for the Promotion of 
Agricultural Science, Botanical Society of America, 
American Microscopical Society, American Folk-Lore So 
ciety, Association of Economical Entomologists, Society 
for the Promotion of Engineering Education, American 
Physical Society, American Anthropological Association 
and National Geographic Society. Hotel headquarters 
were at the Hotel Schenley, and the meetings were held 
in the Carnegie Institute and in some of the church and 
school buildings in the immediate neighborhood. The 
registered attendance of members and guests of the As 
sociation was rather disappointing, the printed list on 
July 3 showing only 431 names, of which about 70 were 
residents of Pittsburg and vicinity. A most elaborate 
program of entertainment was afforded, including visits 
to works, steamboat excursions, lawn partics and popu- 
lar lectures. The Association met in general session 
a short time each morning, as usual, and then separated 
into the various sections, viz.: A, Mathematics and As- 
tronomy; B, Physics; C, Chemistry; D, Mechanical Science 
and Engineering; E, Geology and Geography; F, Zoclogy: 
G, Botany; H, Anthropology; I, Social and Economi 
Science. More than 200 papers were read or presented 
by title in the several sections. Section D had a rather 
remarkable revival. Two years ago at the New York 
meeting the members in attendance were so few that 
they were ready to give up the section, and had a motion 
presented in the Council for its discontinuance. The 
Council refused, however, to end the existence of Sec- 
tion D, and at Pittsburg it had an attendance for two 
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* about 40. No less than 23 papers were pre- 
some of them were discussed at length. The 
tial address before this section by Prof H. 8 

Recent Progress in Bridge Construction.” 
papers is as follows: 

rend of Progress in Prime Movers,;"’ R. H. 
nges in Form as an Essential Consideration 
Theory of Elasticity;"’ Frank H. Cilley. 

Advantage of Siamesed Hose Lines for Fire 
rs;”” Mansfield Merriman 

~omenclature of Mechanics;"’ R. S. Woodward 

Transverse to the Longitudinal 


Ratio of the aul 
Longitudinal Stress; 


Strain Produced by 
Softest of Hardening Steel on Its Young’s 
s:’’ Thomas Gray. 

“Work in the Ohio, Allegheny and Monongahela 
near Pittsburg;’’ Thomas P. Roberts. 

fype of Planetary Orrery Using the Mechanical 

nie of the Conical Pe ndulum ;’ ’ David P. Todd. 

Vise ous Dynamometer;’’ J. Burkitt W ebb 


)ynamophone, a New Dynamometer;”’ J. Bur- 
Webb. 

Deflection of a Complete Quadrilateral; J 
tt Webb. 


st of a Ball Thrust Bearing;’’ Thomas Gray. 
‘ow Photometer, with Exhibition of the Instru- 

P. Matthews, 

Rules and Regulations Concerning Air-Ship 
ests at the Louisiana Purchase Fair;"’ C. M, 
iward. 
- Methods of Experimentation in Aerodynamics;' 
Mattullath and A. F. Zahm, 

« Distance Electric Transmission Regarded as a 
rodynamic Phenomenon," H. T. Eddy. 

Effect of Weeds and Moss Upon the Coefficient 
jischarge in Small Irrigating Canals;"" J. C 


Compound Pendulum,” Albert Kingsbury 

hed Steel and Steel Emery, an Artificial Abra- 
M. M. Kann. 
“ai ics of Reinforced Concrete Beams;’’ W. 


rie with a Simple 
M ne;’’ E. S. Farwell. 
on the Electrical and Mechanical Equipment 
he Charleston Exposition;"’ . Granberry 
mination of the Exponent in the Equation pv 
leat Engine Indicator Diagrams;"’ W. T. Ma- 


der 


Babbitt Testing- 


ties for visiting many of the industrial works 
surg were afforded to the members of section D, 
were made to the Homestead and Duquesne 
vorks, the works of the Pressed Steel Car Co., 
vhouse Electric & Mfg. Co., Westinghouse Ma- 
and the Davis Island Dam below Pittsburg. 
oblem of the future of the American Association 
a live one. The membership has been greatly en- 
i during the past year, due to great efforts of the 
s rather than to any other cause. Previously it had 
y increased for 20 years. A new attempt to put 
) it is to be made at the next meeting, which will 
d for the first time in the winter. It will be at 
ington, D. C., in “Convocation Week,"’ Dec. 29 to 
As many of the colleges of the country have 


ed to give their professors a vacation this week for 
purpose of attending conventions, it is expected that 


will be a large attendance. 

presidential address of Dr. Charles Sedgwick Minot, 
Harvard Medical School, on ‘‘The Problem of Con- 

sness in Some of Its Biological Aspects,’’ created 
sensation on account of some of its statements, 
ire rather too metaphysical for the ordinary mind 
ept as really scientific. As he touched upon the 

cts of matter and force, with which every engineer 


to deal in his calculations, it may be well to spare a 


space to show what one of the leading American 
We quote a few extracts: 


nsciousness ought to be regarded as a_ biologicai 


menon, which the biologist has to investigate in 
to increase the number of verifiable data concern- 
In that way, rather than by speculative thought, 


the problem of consciousness to be solved. 


8 strictly scientific, as we understand science. All 


ural phenomena should be investigated by the method 


uring verifiable data rather than by speculative 


ight. The next sentence will not as readily find ac- 


Lance: 


biologist must necessarily become more and more 
ipreme arbiter of all science and philosophy, for 
knowledge is itself a biological function, which 
become comprehensible just in the measure that 
#y progresses and brings knowledge of man both by 
self and through comparison with all other living 


it the biologist may think of matter, force and 
isness when he has become the ‘‘supreme arbiter 
science’ is a matter for the future, but what he 
KS now appears in the concluding portion of Prof. 
t's address: 


w all the sensations of consciousness are derived 


| physical force, and all the acts of conse ioustiess are 


ested through physical force; hence if it has any 
power, consciousness must be able to change the 
of energy. . . . The hypothesis which I offer 
your consideration is this: Consciousness has the 
to change the form of energy, and is neither a form 

ergy nor a state of protoplasm. 
this hypothesis there are two fundamentally dif- 
things in the universe, force and consciousness. 
‘sk why I do not say three, and add matter? My 
r is that we do not have and never have had any 
nee whatever that matier exists. All our sensations 
aused by force and by force only, sothatthe biologist 
say that our senses bring no evidence of matter. 
It would be a great contribution to science to 


kill off the hypothesis of matter as distinct from force 
To conclude: The universe consists of foree and con- 
sciousness, 

We trust that the biologist will not be in any hurry to 
kill off the hypothesis of matter as distinct from force. 
The engfneer needs the hypothesis of matter in his eal 
culations as he needs the actual matter in his work, and 
he can more easily think of the fourth dim 
space than he can of the world he works in as without 
matter. 


nsion of 


JOHN BUTLER JOHNSON. 


The announcement of the sudden death by acci- 
dent of Prof. J. B. Johnson, made in these col- 
umns two weeks ago, came as a shock, we are 
sure, to thousands of engineers in all parts of 
the country who knew him only by reputation 
while in addition a deep sense of personal loss 
must come to every one who had the privilege ol 
his acquaintance. 

Few men were more widely known among 
American engineers than Prof. Johnson. His work 
we need hardly say, was almust wholly as a 
teacher and a writer; but in both these fields he 
gained such distinction and success as has fallen 
to the lot of few. 

John Butler Johnson was born in 1850 on a farm 
near Marlboro, Stark Co., O. The family, con- 
sisting of father and mother and seven children, 
moved to Kokomo, Ind., in 1866, and he attended 
Howard College at that place for a short time, 
after which he went to the Holbrook Normal 
School, at Lebanon, Ind. His first work was 
“teaching school,” as has been the case with so 
many men in this country who have risen to 
prominent positions. After teaching at various 
country schools he became principal of the high 
school at New London, and later of that at Ko- 
komo. In 1872, he went to Indianapolis as Secre 
tary of the School Board, and remained there un- 
til 1874, when he entered the University of Michi- 


gan, at Ann Arbor, and graduated in 1878. From 
1878 to 1881 he was engaged on the survey of the 
Great Lakes, and from 1881 to 1883, he was an 
Assistant Engineer on the Mississippi River Com- 
mission. 

After these six years in practical engineering 
work, he again took up the work of teaching, be- 
ing appointed Professor of Civil Engineering in 
Washington University, St. Louis. Here he re- 
mained for sixteen years, and during that time, 
by his valuable contributions to technical litera- 
ture and his activity in a hundred ways in con- 
nection with engineering work and engineering 
societies, he made his name and that of the insti- 
tution with which he was connected well known 
throughout the engineering world. 


In IS00, he was made Dean of the College of 
Engineering at the University of Wis 
he entered upon his new 
veal that brought quick 
about 250 students in the 


onsin, and 
field of ‘duties with a 
results. There were 
engineering schools at 
Madison when Prof. Johnson went there. At th 


present time there are over 500 


Prof. Johnson had formed most pleasant asso 
ciations in Madison, since his removal to that 
place A new residence was under construction 


for him and was to have been completed and 
<upancy in the fall His death oc 
eurred at his summer home at Pier 
South Haven, Mich., 
accustomed to spend a large part of the summer 
leaves a wife and five children 


ready for o 
Cove, neat 


where he had for years been 


vacation. He 

While Prof. 
rests mainly on his contributions to technical lit 
erature, 
ever first place in his heart. He was deeply ant 
sincerely interested in the 
cation. His study of the 
schools, and his practical work in extending th: 
henefits of technical training by the establish 
recent il 


Johnson's professional reputation 


his work as a teacher of engineering held 


work of technical edu 
German mono-technik 


ment of summer courses of study are 
lustrations of his constant activity i: 
the scope and bettering the work of 
technical education. 

The two books by Prof. Johnson on which his 
fame will most largely rest are undoubtedly his 
‘Theory and Practice of Surveying” and “Modern 
Framed Structures.”’ Both these works met a real 
need in the profession, as 
proves. His 


enlarging 
American 


their extensive sal 
“Materials of Construction” and “En 
gineering Contracts and Specifications” have als« 
had a wide circulation The two. tirst-named 
books, however, reveal their author as a practical 
engineer, as well as a competent text-book write 
and while not a few teachers of engineering and 
writers of text-books upon it would find it hard 
to obtain a certificate of practical 
certainly none would accuse Prof. Johnson of bs 
ing a mere theorist on any subject he 
to discuss. 


competency, 
undertook 


Prof. Johnson was a prominent figure in many 
engineering societies. The mere catalogue of thos: 
in which he held membership is a long one. We 
note, however, the following: 
Civil Engineers, 


American Society of 
American Society of Mechanical 
Engineers, Institution of Civil Engineers (Great 
Britain), Western Society of Engineers, Inter- 
national Association for the Testing of Materials, 
Past President and Secretary of the Society for 
the Promotion of Engineering Education, a Fellow 
of the American Association for the Advancement 
of Science (and Vice-President of Section D), and 
a member of the committee for the proposed Car- 
negie Schools, at Pittsburg. He was also a mem- 
ber of the Engineers’ Club of St. Louis, the St 
Louis Railway Club, Missouri Historical Society, 
the Art Club of Madison, and President of the 
Science Club of the University of Wisconsin, and 
of the University Co-operative Association. He 
was an active member of the Unitarian Church 
and a life member of the Unitarian Conference 

Any mention of Prof. Johnson’s life work would 
be incomplete which failed to mention his labors 
in connection with the “Journal of the Association 
of Engineering Societies,” and upon the Index to 
Current Technical which was _pre- 
pared and published under his direction for the 
seven years from 1884 to 1891. In closing his 
preface to that volume Prof, Johnson said: 

If the volume now put forth should contribute some 
what to the cause of good engineering in America, thos: 
to whom its usefulness is due will feel fully repaid for 
what has been largely a labor of love 

No better text could we choose from which to 
frame a tribute for the life work of such a man 
It was his task as an engineer not to rear great 
bridges or perfect intricate machinery, but to 
make it possible for other men to achieve such 
things. All his work was indeed in the best 
sense a labor of love; and it was because of his 
love for it and the interest and enthusiasm which 


he brought to it that it was in so large a degree 


successful. 

“The cause of good engineering in America.” 
That was the cause in which John Butler John- 
son’s life was spent; and it is no small debt that 
the engineering profession owes to him. 
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‘The iron trade,” said Mr. Carnegie a long time 
igo, “is either a prince or a pauper.” These are 
the days when it reigns as a prince. The United 
States Steel Corporation reports net earnings for 
the first six months of 1902 amounting to $64,- 
1538 After paying interest and sinking fund 
charges on all its outstanding bonds, and provid- 
ing about $6,S00,000 for depreciation and reserve 


funds and special sinking funds, there was left 


to pay a dividend on 
the preferred stock and 2) on the common, and 


ive $20,463,623 in the treasury. 

In the face of such phenomenal prosperity the 
financial managers of this corporation are pro 
posing to borrow $50,000,000, to add that sum to 
the company’s bonded indebtedness and $2,500,000 
to the company’s annual interest charges, and 
worse and more incomprehensible than all the 
rest—to pay S1O,0Q0G,000 commission to the finan 
ciers Who sell these bonds to the public, and effect 
the exchange of part of the company’s preferred 


stock issue for bonds. 

A merchant or manufacturer who should desire 
to borrow a thousand dollars on mortgage secur- 
ity, and who had to pay a commission of $200 to 
a broker to secure the loan, would be judged un- 
der most serious financial stress The business 
man who should pay such a premium on borrowed 
money, at the same time that his business was 
paying phenomenal profits, would be universally 
considered an incompetent spendthrift. 

How can it be that what wou!d be the height 
of foolishness for the man in private business can 
become wise financiering in the case of a billion 
dollar trust? 

Everybody knows that the United States Steel 
Corporation is hugely over-capitalized. Its se- 
curities bear no relation to the actual cost of its 


properties and plants, but are based on their 
earning power, something which already 
been seen in the few months since the corpora- 
tion was organized, to be subject to extreme 
fluctuations A wise and conservative manage- 
ment would surely call a halt in the piling up of 
securities; and where improvements and addi- 
tions to existing plants are needed, provide for 
them out of the huge profits of this period of 
unprecedented prosperity. 


Tracklaying machines are not new in this coun- 
try. On the contrary, they have been long known 
and to some extent used in American railway con- 
struction, so much so that when in our issue of 
April 24 we described a new device of this kind 
we considered it unnecessary to call attention to 
prior constructions in the same class or to recite 
in detail their history. This omission scems to 
have misled our German contemporary, the 
“Zeitschrift des Vereins Deutscher Ingenieure,”’ 
and it concludes that we did not Know that such 
machines are an old thing under the sun. 

In its issue of May 24 appears an abstract of 
our article above referred to, together with the 
following editorial comment: 


: Certainly the general idea (of tracklayi:g ma 
chine Ee.) ij not new, althougl 


p bly the pre 
ent design may embocv some new cetails: o7 he con 
trary, the origir ation of the idea and the co ruction of 
the first ich hine mu he credite oa Germ firm 
As early s ISDA the Nu g Machine Co., i > ction 
with Chief f KR jehiends, built tracklaying ma 
hine whi eX ler yice n the construction of 
the railway *=-ki-shehr to Konieh in Asia Minor 


The note further states that this machine aver- 
aged 1.5 km. (0.44 miles) of track laid per S-hour 


day, with 41 men If our contemporary wishes 


to claim the invention of tracklaying machines 
for its countrymen, it must go much farther back 
than the construction of the Asiatic railway. In 
Engineering, News of Jan. 3, 1895, will be found a 
lengthy paper describing several types of track- 
laying machines used in the United States. In 
connection with this paper there appears in the 
same issue an editorial entitled: ‘‘Tracklaying by 
Machinery,” which our esteemed contemporary 
might study with profit. We quote below a few 
passages from this editorial: 


: perhaps few engineers, except those familiar with 
the construction of long lines of railway, understand the 
extent to which such machines are employed in order to 
effect economy in time and in cost of work rhey are 
used mainly in the West, and on long lines «ieee 
many cases the outfit is not sold, but is leased to the con 
tractors by the owners of the patent, so that under such 
arrangements the mechines are available for work on 
horter lines than would be the case if the contractors had 
to purchase them outright. One make of machine has 
been used on nearly 60 roads in the West and South 

. As to the speed of the work, the average is fron 
1% to 244 miles per day, varying according to the nature 
of the grour the weight of rails and number of ties 
and the general methods of working 


From the above we may gather that the ‘‘gen- 
eral idea” of tracklaying machines is not a new 
one; and further that it was not a new idea in 
ISM}, when the German machine which our con- 
temporary refers to was built. On the contrary, 
tracklaying machines were actually in use in 
America as early as the year 1SS84, and very 
likely they may have been invented and‘used at 
a still earlier date. 


A NEW PLAN FOR IMPROVING THE NEW YORK TER- 
MINAL OF THE BROOKLYN BRIDGE 

We know of no single engineering problem any- 
where, on which so many experts have exercised 
their brains and on which so much ink has been 
shed—both printer’s ink and drawing ink—as the 
improvement of the New York terminal of the 
Brooklyn Bridge. For more than fifteen years 
it has been a burning question, and for at least 
three years past its temperature has approached 
the melting point. 

We have kept our readers informed of the 
various changing phases of the problem from 
time to time; and in the early stages of the dis- 
cussion we used to record all of the various plans 
presented. That, however, long ago became im- 
possible. Life is too short and other occupations 
too pressing to enable any save experts, who de- 
vote themselves to the work, to keep track of 
either the successive plans proposed for improv- 
ing the Brooklyn Bridge terminal or the succes- 
sive expedients adopted by the Carter contractors 
to escape the meshes of the law. 


What may be called the official pla: 
modeling the bridge terminal, howeve: 
chronicled as they appeared, with m 
fulness. During the past year ther: 
several such plans presented, of whic! 
and most notable was that proposed 
of Engineers consisting of Messrs. A 
H. G. Prout and S. Whinery (Eng. News ~ 
1901). 

This plan was particularly notable } 
was the first formal recognition of t} 
which we have frequently called atten 
the best way to improve the Bridge ter: 
abolish it, and continue the cars and | 
further on toward their destinations, s 
traffic will be distributed at a number of 
stations, instead of being all concentrat: 
as it is at present. 

Briefly described, this Board plan cons 
an elevated railway line to connect th: 
bridge terminal with the terminal of t} 

East River Bridge a mile further north 
now approaching completion. Over this 
railway trains would run from bridge 
distributing and receiving passengers at 
ous stations along the line, where access 
easy to cross-town railway lines and to 
side elevated and surface cars running ni 
south, as well as the Rapid Transit lines 

Besides this connecting line, the Board yy: 

a second branch extending southward 

Row and Vesey St., to distribute pas 
bound for the office building district a: 
them nearer their destination. It also p 
an elaborate system of terminal loops 

Brooklyn surface cars, which run acr 
bridge on tracks laid in the carriageways 

A modification of the Board’s plan wa 
rrepared by Mr. C. C. Martin, M. Am. Soc 
for many years Superintendent of the Rr 
Bridge; and later still an entirely new p! 
solving the problem was put forth by Mr. G 
Lindenthal, M. Am. Soc. C. E., Bridge Co 
sioner of New York. Mr. Lindenthal, li 
others, proposed an elevated railroad to 
the present Bridge terminal with the new 
now approaching completion, but made it 
coincide with the present Third Ave. line 
Manhattan Elevated R. R.. It may be add: 
that this plan as well as the two precedins 
vided for a branch line to connect this el 
belt line with the Manhattan Bridge acro 
East River, on which the foundation wori 
just begun 

“In a multitude of counsellors there is saf-t 
runs the Scripture; but if the counsellors «a 
recommended a different course, the one see} 
advice may be in a worse dilemma than be! 
Each of the three plans above discussed 
broaght forth more criticism than praise; no: 
them has received sufficient public approva! 
justify the municipal administration in act 
upon it. 

In this situation Mayor Low turned over t! 
knotty problem, with the solutions thus far | 
sented, to the Rapid Transit Commission, w 
instructed its Chief Engineer, Mr. Wm. Ba: 
Parsons, M. Am. Soc. C. E., to investigat 
matter. Mr. Parsons’ report was made pub 
July 1, and it is this latest official plan which w 
now wish to present to our readers. 

At the outset of his report, Mr. Parsons d 
scribes the plans already presented, somewha' 
we have done. He then continues as follows 


The main objects sought to be obtained by thes: 
are: 

1. To reduce the congestion at the Manhattan te 1 
of the bridge by providing other stations so as to do .W 
with the necessity that now compels all the pass 
for Brooklyn to take cars at the bridge itself. 

2. To make a suitable through railroad in Man! 
between the termini of the Brooklyn, Manhattar 
Williamsburg bridges, so that trains could be rur 
bridge to bridge without any delay by switching 

The special advantage presented by Mr. Martin’ 
is that the best route has been selected to gain the first 
result. A line along Center St. would undoubtedly ¢ 
more passengers and so serve the public better than 
along any other street. But Mr. Lindenthal’s object 
the destruction of property by building such an elevated 
structure is unquestionably well taken. 

If a four-track elevated structure were built as 
posed, the sides of the cars would be within 10 ft. the 
windows of the Hall of Recordsy and at the station at 


= 
\ 


2 July 10, 1902. ENGINEERING NEWS. : 


-orth St., allowing but 15 ft. for island platforms, the sit system itself would almost certainly have been thought it impossible to find reom for the pro a 
es of the cars would ” 9p 2 ft “- the hs ling constructed overhead nstead of underground. posed subway at the bridge entrar “a 
ed. of the buildings that the city has and is erecting NMeulties not insurmountable, for he practically 
great cost; and the darkening of the street that would additional cost of underground construction as adopts our suggestion, as follows: 
ue from a four-track elevated structure spanning the compared with elevated structures is more than rhe ‘ t i ir ; 
et from building line to building line would forever offset by the heavy } perty mages which the to w! ie ve int te if hae va aah y 
7 rey any other use of Center St. than as a railroad latter involve Even if th ontrary were the ist they e depressed, be brought u tow and ; 
i desire, therefore, to go on record with the Bridge the fact that property damag most ul M ‘ 
mmissioner, that suc ha misuse of the street would be tain factor, dependent on the eaprice and preju 1 the East River, to 1 ‘ I g to the e at 
lenr itio 1e abutting property, resulting in ¢ é lifference bet w n » lay 
\ithough the general proposition of the Martin plan ap- struction work, would be sufficient reason why a . ugsested by us IS S inciusior f another 
irently contemplates the building of but one elevated plan which eliminates the element f property OU uted in cont } 
ne, & must be distinetly understood that a principle of damage should be preferred nt Brooklyn | surfa cat 
1uch broader import is involved. When the first line is So much for the elevated trains wh cross the tracks. U1 ibtedly if su 1 tunt s be built 
onstructed, branches and extensions will at once be pro- bridge. It now remains to be ynside i what it would be advantageous to operate it in th : 
ected; in fact, plans are already in existence looking to should be done with the surface trolley cars, which /™@"ner indicated. Even without such a tunt 
it lease, Ewe vated lines traversing the city from east run across the bridge on tracks laid in t ear- however, Mr. Parsons’ recommendation is ! 
to west, nece ating at least two crossi of Broadway evider Phat +? 
strecte other than Center and Graad riage "ways and are at present turned on four loop n t I H lby u ver a yea 
Ste aro therefore interested in the action now to be tracks at the Manhattan end AES A Pre had It could be carried out, mor 
iken, for whatever general plan of const:uction is adoptei As any of our read+«rs who have given attention over, for a small part of the expen: ind in a ne 
for the initial line will of necessity dominate the con- to the Bridge problem are aware, tl crowding fraction of the tit ry to mstruct an 
2 truction of all other connections. The neral question about these terminal loops in the rush hours is Kast River tunnel If there is room in Nassau 
Zz before the Board and the public is, therefore, whether: the worst feature of the present terminal Al St. for the double-track subway proposed by M1 
& there shall be constructed a new system of elevated rail- three of the official plans referred to above —the Parsons, there i rlainly root for the single z 
ways ramifying through the lower part of Manhattan? soard’s, Mr. Martin’s and Mr. Lindenthal’s—fav track subway proposed by us, and it could be ae 
Mr. Parsons then proceeds to describe his own  ored the retention of these loops at the present built, moreover, with much less interference with 
plan, the character of which has doubtless al- terminal, but proposed various scl es . the sidewalk vaults, and consequent opposition 
ready been guessed from the preceding discussion. ducing the crowding, eliminating th rossing ot om property 2 
a It is in brief to substitute an underground road tracks at grade. ete. Mr. Lindenthal also sug Compared with such a plan, any mere rear- 
3 to connect the bridge terminals in place of the ele- rangement of the loop tracks at the present ter- 
a vated road recommended by Mr. Martin He = | aa minal is a temporary and inadequate solution, for 
3 shows that the bridge trains could descend to Pearl \X\ St : ; ’ it ntinues the concentration of traffic at a single 
3 the tracks of such an underground road without $ L = aT spot which is the root source of all the troul 
q the use of grades steeper than 4147. The present § ' With the present terminal Even the proposed 
| c maximum grade on the bridge approaches is " JX moving sidewalk across the bridge, proposed by 
E 3.77%; and with electric traction in use, the in- ~~ . Commissioner Lindenthal, we must regard as far 
q creased gradient need involve no difficulty in Duane 2 1 wy inferior to the extension of the surface car tracks 
operating, as is indeed proved by the experience 3 > & on the Manhattan side It is better by far to ‘ 
of the Boston Elevated R. R.. which has grades x \3 bring the cars as near as possible to the 
considerably steeper than this, where the ascent Road? GW ir” a passengers’ final destination than it is to carry 
is made from the subway to the elevated struc- the passengers part way on some other convey 
i ture. pa ance and then compel a general change of cars. 
E Of course, one of the first questions that arises One other feature in Mr. Parsons’ report which 


is as to the cost of construction of such an under- 
4 ground transit line. On this point we think it 
well to quote Mr. Parsons’ report in full as fol- 


much public attention is his sug- 
gestion as to the architectural treatment of the 


bridge terminal We quote as follows 


4 lows: W he he mprovement f hed, bot i 
: In Mr. Martin's report an estimate is given by him as ‘ t 1 have disappeared from the 1 e of tt 
5 to the cost of constructing the elevated railway between ‘ / bridge from Rose t. to Park Row, and the ¢ 
E the Brooklyn and Williamsburg bridges, the total figure ae minal station wit e bridge acre Park Row 1 be re 
a being as follows: moved Th building inspeakab 1 ghtly 
For construction, including station............ S8757,000 Brook and in ¢ ense ( y to tute t raat 
Property, damages, etc............. to what i yw the greatest bridge the world. Aesthetic 
In the above estimate it will be seen what a large pro- 
be portion of the cost is absorbed by abutting damages. The x ful curve of the cable 
d } a structural e:timate made by Mr. Martin is, for the usual iS rhere however, a very general demand, both on the 
or a style of structure, correct; but the abuttal damage esti — . core of economy and convenience. for the construction 
ene : mate is necessarily an indeterminate figure, depending upon fe of a great 1 building in which can be located th 
se an award by jury. Personally, I believe that a consider % various department bureaus, for which building no suit 
‘ ably larger amount than this would be granted The able site seems available the disappearance of 
actual value of the property along the proposed four-track Map of Proposed Rearrangement of New York Ter- trains from the Manhattan entrance of the bridge and th: 
: section is at least $5,000,000, and the actual value of the minal of the Brooklyn Bridge. abandoning of the bridge approach as a station, for whic! 
property along the two-track ection is at least $12,500, - ta be M. it was never intended, the area covered by the present 
W 000, amounting together to $17,500,000, exclusive of any Soc. C. E., Chief Engineer New York Rapid Transit tation, together with such private property as can be 
a allowance for the city’s own property. It will be noticed Commission. readily acquired to the north, forms an aeons ptional site 
poi gested the use of a “moving sidewalk” to carry a ng. This bulldir hy prope hi 
run to the abutting buildings. I am forced to the con- passengers across the bridge and pe rmit them to for 
on clusion that the damages would be considerably in ex- take surface cars on the other side 
: cess of the above estimate. Taking the same route and In discussing this matter editorially in our is- wh h tte oeakl afford a fine vinta of the bridee Pa 
nS de the same stations between the same points, I have com- sues of April 11, and Oct. 17, 1901, we urged that city Hatt Park. Such a building would afford accommo 
ha e puted the quantities that will be required for underground the same principles should be applied here, that Netti for all the city offices beneath a ngle roof. It ) 
vs ff construction. Using the same unit prices that we are now are now admitted to bé correct for the elevated would be near the City Hall and the general Court House i 
trains and that some plan should be devised for it would face the City Park, and would 
extras, I place the cost of underground construction at continuing the surface cars on past the present side 
$2,750,000. This figure is somewhat in excess of Mr, ‘terminal, so as to distribute passeners at a num- 
Martin’s estimate, but I do not believe it will be in ex- ber of different points. We said in our issue of 
. cess of what, the actual cost of the proposed elevated April 11, 1901: pressing the tracks a above samen ted, this land be- 
. is structure and damage allowance together would amount Suppose now, that the present west bound surface car comes available nractically without expense, as an incl- 
t ze to. The abutting property would, in the case of the sut- track on the Bridge roadway were continued on down = gent to such construction 
te way, be benefited and not depreciated, and the city would Park Row and Nassau St., while a returning track would 
receive an increased and not a decreased revenue from y The suggestion that a great municipal building 
first 4 taxation. incline would lead the cars back onto the eastbound Bridge should replace the ugly ‘“‘trainshed’’*at the Man- 
Every impartial critic must appreciate the force all St ‘gt,  hattan terminal of the bridge is not, of courss 
4 of Mr. Parsons’ argument. The insuperable ob- through John St., and through Maiden Lane, or even new. It was included in the plans for a loop ter- 
stacle which stands in the way of constructing ad- Wn mater the as a single’ made by the late A. M. Wellington fifteen 
eS ditional lines of elevated railway in New York track subway. years ago, and was prominently brought forward d 
as pr a city is the matter of property damages. Except We believe the feasibility of some such plan in the recent plan of Bridge Commissioner Gus- 5 
the for this, additional lines of elevated railway would as this was investigated by the Board of Engi- tav Lindenthal. 3ut the improvements planned i 3 
tion at long ago have been built; in fact the Rapid Tran- neers which reported last October; but they by Mr. Parsons, placing both elevated and sur- : . 
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face traffic underground, would make the con 
struction of such a building far more feasible 
than it has ever been before By proper architec 
tural design such a building might be made a 
monumental portal to a great and world-famous 
bridge, without interfering at all with its use fo: 
municipal offices A better and more convenient 
site for such offices could hardly be found, and 
there can be hardiy a question that such a utili- 
zation of the land, and such a concentration of 
municipal departments under one roof, would be 
in the highest degree advantageous for the city 


LETTERS TO THE EDITOR. 


Measuring Street Work on Steep Grades. 


Sir Referring to a communication in your issue of 


19, concerning the measurement of sewers laid on 


grades, it seems to me, that the natural way to 


measure work of thi nature would be on the angle o 
the lope and not along the horizontal 

| have had cases which have come under my super 
vision in which the measurement along the horizont 
has made a decided difference in the cost of the work, an! 
as work of th kind is usually calculated by contractor 
by the lineal foot, it would not be fair to the contractor 
n my estimation, to deprive him of this difference 
distance 

rhe same question may be applied to brick or asphalt 
pavements laid on a grade, where the measurement taken 
along the grade line and the horizontal would make a 
material difference in the cost of the work. As this cla 
of work has always been placed by the square yard, | 
have never hesitated to measure the work as actually laid 
the contractor prope 
ompensation for the work done. Very truly yours, 

John McNeal, Jr., Civil Engineer, Easton, Pa 

Mauch Chunk, Pa., June 30, 1902 


viz., along the grade line 


Query! What Was the Percentage of Voids in This Sand ? 

Sir Referring to the mat of voids in sand, I not 
that on page 679 of Trautwine ‘Engineers’ Pock 
Book t is stated that loose sand from the shore con 
tained O41 voids, the solid being 0.59 of the mas By 
horough shaking th was cha d to 0.32 voids and 0.68 

lid 

i ntly I had occasion to test t voids in coarse sand 
whi had all passed through a \-in. sieve, 16 meshes to 

e inch. A box containing exactly 1 cu. ft. was used fo 
measuring the sand, the box being jarred to settle it, and 
then filled full to the For measuring the water a 
vlindrical measw galvat 1 iron was used 
rhis measure was 1 ft. long and 0.257 ft. in diameter, and 

ntained thus exactly 1-10 cu. ft. of water. In addition 
1 had a small rule, 1 ft. long and about 2-100 ft. square, 
graduated to hundredths. By this arrangement the water 


uuld be gaged to 1-144) of a cu. ft After filing the 


box with water and working the sand, it settled 0.175 ft., 


representing a volume of sand of 0.825 cu. ft. It took 
o342 cu. ft. of water to fill the box. Now, the question 
s, what are the voids in the sand? Are they the full 


ontents which would make 34.2%, or subtracting the set 


0.175 from 0.342, which would give 0.167 as the 

0.825 cu. ft., equivalent to 20.2% Which ji 

You can readily see what bearing this would 

have in specifying concrete proportions, as does the Stat 
Engineer and Surveyor of New York, see page 64, para 
graph 174, of Concrete Spec:fications, report for year 1900 


Respectfully, Civil Engin 

New York, N. Y¥., June 15, 1902 

- 
The Separation of Oil from Condensed Steam. 

Sir It was not the writer's intention in a letter which 
ippeared in your issue of May 29 to belittle the work done 
by Mr. J. R. Bibbins, as set forth in his article published 
n your issue of May 22, wherein he outlines his process 
for the removal of oil from that very small proportion of 
total condensed steam from a power plant which may be 


designated as “oily drips."’ Exception was taken, merely, 
to his sweeping assertion ‘‘that the actual separation of 
entrained oil had never been obtained on a large scale,’ 


and in refutation thereof, mention was made of a number 
of machines which are actually accomplishing this work 
in Mr. Bibbins’ 
gates these machines to the following cla 


‘tter, in your issue of June 26, he rele- 


Several forms of water-purification apparatus, however 
eparate oil small quantities together with other 
hemical impurities, but do not attempt to purify con- 
densation or olly drips from the engines 


If he will investigate the work of any of these plants he 
will find, that, as was distinctly stated, ‘‘all oily drips are 


mixed with, and purified at the same time as, the con 


densed engine steam.” 

While it is granted that the machine for the accomplish 
ment of this treatment is somewhat less compact than 
an ordinary oil separator pl a machine to treat a much 
smaller amount of emulsion, yet it has this great advan- 


e, that it dors separate the oil, which is more than ean 
be said of any mechanical separator that the writer ha 
portunity of testing 
Your correspondent took exception to the treatment with 
lime water of so soft a make-up water as that from D 
troit River, thereby leaving in the water fed to the boils 
a large amount of calcium hydrate Mr. Bibbins says 
M Booth also regards the 


nto the boiler 


introduction of lime 


as a ‘questionable procedure,’ obviously 


forgetting that it takes place in his own process to a 
imilar extent As no calcium hydrate is introduced into 
the boiler upplied by any of the machines instanced by 
the writer, he cannot qualify what he considers a just 
criticism 

In the writer's opinion ‘‘the main point to be kept in 

is not only “‘that the total condensation shall 
be ide available for boiler feed,’’ but also that the 


feed water shall be of the proper quality. It would, for 
inst e, be better practice to discard say 10% of oily 
drips than to feed a like amount of lime water to the 


ome of the discussion provoked by the original paper 
was doubtless due to misapprehension on the part of the 
writer of some of the author’s statements. The writer 
believes that he now understands Mr. Bibbins’ conclusion 
and finds himself in substantial agreement with them 
He trusts that he likewise has succeeded in making clear 
his own views and that his statements, founded as they 
are on facts which can readily be verified, may meet with 
acceptance L. M sooth 

126 Liberty St., New York, July 1, 1902. 

Ties for Securing Concrete Forms. 

Sir: The following device has been used very succes 

fully on the Ulster & Delaware R. R., for bonding to 


ie form for concrete 


} 
get ne 


abutments Its 
principal advantage lies in its nm 


and adaptability 
to any point of the form where the concrete is varying 
thickness 

It consists of a %-in. x 12-in. bolt, threaded its entir 
length and passing through a hole in the studding hald 


ng the boards of the form, and having a nut and washer 


2 Washer 
Bolt, * 
Enlarged. ~ 
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A Tie for Holding Concrete Forms. 


for tightening between the head of the bolt and the stud 
Fhe other end of the bolt then passes through a V or stir 
rup inside the form, and inside of which is the nut which 
holds the stirrup while the wire-bond passes through the 
hole in its extreme end. This stirrup remains in the con- 
crete together with the wire, and as soon as the concrete 
sets the bolt is unscrewed, and the forms removed, show- 
ing but a small %-in. hole in the face of the work to be 
plugged with cement. 


So far as the writer knows, the device is not used on any 
other road, it being original, and is given for what it 
may be worth and with the hope that it may be found 
useful to others of the profession. Yours truly, 

M. H. McGee, Assistant Engineer. 

Rondout, N. Y., June 24, 1902. 


—— 


The Origin of the Arch—Segmental and Hinged Arches— 
The Porto Rican Vara. 

Sir: Since the publication of my paper on “The Design 
of Arch Bridges’’ in your issue of May S, I have received 
letters from Mr. W. B. Parsons, M. Am. Soc. C. E., from 
which I venture to quote, since the matter to which they 
refer is of general interest: 

I note that you put down the design of an arch bridge 
with hollow spandrels as having probably originated in 
“rance in the eighteenth century Pirmit me to state 
that this design is of Chinese origin and undoubtedly long 
antedates the eighteenth century. My own belief is that 
the arch itself, which is used as a bridge all over China, 

" in that country, and not in Rome as is sup- 
was a re-invention in Eurepe. ... . 
t that the Chinese precedonts in this 
: t have but historical interest, because 
the Chinese design hid no effect upon the world at large. 


Vol. XLVIIT. No, 2. 


There was one error in my article, in your issue 
May 8, which no one seems to have noticed and wh 
I would like to correct. I wrote: 

The segmental arch is a chopped-off Roman arch, and 
no arch at all—it is only a piece of an arch 

That statement is true as applied to the solid arch wit 
out hinges, which was the only one I had in mind wh: 
writing it; but it is not true of a hinged arch. The seg 
ment is the proper form for an arch with hinges at t} 
skewbacks. 

The extensive use which European engineers make 
hinges in masonry arches seems to be due to the 
mental form of their designs. In other words they ado; 
the segmental form and are then forced to use hinges 
atisfy the conditions of stability. A more logical ord 
to pursue in designing an arch would be to first decid 
whether the conditions would be best met by a solid ary 
a hinged arch and then to design the ring according] 
It is true that the result should be the same whether th: 
egmental form or the hinges are first decided upon, but 
if the segmental form is selected first, the result will ofte 
be a hinged arch where a solid arch would suit the con 
ditions better, as appears to be the case in Europe. 


In reference to a communication in a recent issue of 
your paper giving the value of the Spanish vara, I enclos: 
a copy of a report I made for the U. S. Military Govern 
ment of Porto Rico in May, 1900. This gives the official 
Spanish vara, also the vara of common use in Porto Rico 
It is probable that the vara of common use differs slightly 
in the various Spanish-American countries, but it is im 
portant to note that the vara of common use may be legal 
as evidenced by the fact that all the condemnation pro- 
ceedings of the Porto Rican R. R. were based on it 

Very truly yours, Albert W. Buel. 

32 Broadway, New York city, July 2, 1902. 

(The sheet enclosed is reprinted below.—Ed.) 


PUERTO RICAN MEASURES, MAY, 1900. 
_ Royal Order of August 7th, 1883, published in the O/ 
| Gazette of Puerto Rico, Oct. 9, 1883, established th« 
at S51.643 millimeters. 
The cuerda is a square 
therefore equal to 4301S.S77 
ihe 


i 


75 varas in each side, and is 
ol sq. ft., or 1.00S2386 acre 
ne cordel is a linear measure, not in general use, and 
is 7.5 varas in length, or 104.78415 ft. linear. Thus, th 
cuerda is 2 cordels square, or 4 square cordels. 

(ne caballeria equals 200 cuerdas. 

The legal vara in English and United States feet 
2.794244 ft. 

The legal vara is not the vara of common use in Porto 
Ri-o. Authorities differ as to the value of the latter—two 
being cited below 


Common vara of Porto Rico, 2.742 

cordel ** 102.843 
cuerda 
The value of the meter used for these comparisons is 


{S827 ft. to 2.742 
1 


the Corps of Engineers’’ No. 12, 1873. 
1 meter 3.280890 English ft. = 39,3708 English ins. 
Log. of 3.280899 0.5159929. 
Act of Congress of July 28, 1866, was in error in giving 
1 meter equal to 39.37 ins. 


* 


Measuring Dredging Quantities “In Situ.” 


Sir: In your publication of April 7, under ‘‘Notes and 
Queries,’’ you invite correspondence on a practical and 
accurate method of making estimates ‘‘in situ’’ of dredg- 
ing. A reply to this is found in your edition of June 24, 
from two engineers who give their methods of computing 
the quantities in a certain case, but do not give their 
method in detail of the field work. The character of the 
work mentioned by these engineers warrants a thorough 
and careful survey before and after dredging. Having 
had considerable experience in hydrographic survey work, 
perhaps a practical and thorough method as outlined below 
will be of some benefit to parties interested. 

It will be assumed that the basin referred to is situated 
as in sketch, with land contiguous or near one side or end. 

A and B are two observation stations so situated as to 
offer a clear field of vision over the area to be surveyed, 
and preferably visible one from the other, so that the 
observers can set zeros on each other; also so located that 
the intersecting angles on any point to be covered shall 
not be less than 30 The distance between is accurately 
known either by direct measurement or by triangulation. 

C—d, c’—d’, are two parallel rows of stakes of such dis- 
tance apart that a well defined range is established for a 
boat to run on across the area to be cross-sectioned. The 
spacing between stakes would vary with the accuracy re- 
quired in the case. For irregular rock bottom, sections 
not more than 15 ft. apart should be taken, and preferably 
10 ft. 

I will assume that the basin lies in tidal water, in which 
case a gage reading to hundreds should be set at or near 
shore, opposite the center of the basin. This should 
be carefully connected with a bench mark on shore.~ If 
the depth of water is less than 15 ft., a pole can be used 
for soundings; if over 20 ft.,a lead line is necessary which 
should be marked to half-feet, and should only be 
made and used by an experienced hand. The necessary 
field party consists of the engineer in charge, two transit 
men, a recorder to record the soundings, give the time for 
leadsmen to take soundings, and also to the signalman 
to raise the signal flag for location; a leadsman, tide-gage 
reader, two boatmen, signalman in boat and two flagmen 
ashore. While this party may seem large, after, they are 
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arvey of the basin cited with cross-sections 
ould be made inside of four days, the total 
would be approximately $125 This would 
ecessary accuracy of the work, Where rock 


ried on a variation of one-terth of a foot in 


referred to would mean $1.50 in the cost of 


i operations would be as follows: The ob- 
tat‘oned on their watches are set 
with the watch of the recorder in the boat, the 
truments are set in each other if possible; 
ommon point which is conne:ted with the 


4 B Each observer should read his angles to 
tarting from zero The two flagmen are sta 
Basin 


the located razge points in shoe jhe gage- 

<« at his station with watch set with the others, 
ids the gage every five minutes, recording t:me and 
iding The boat has the engineer in charge, leads- 
orcer and signalman. Running slowly in the 
ne, soundings are taken regularly three or four to 
1 according to the depth of water. Some five 
seconds before the even minute the recorder has the 
man raise the signal, and on the even minute, the 
; lowered. The observers ashore cut on this signal 


is lowered. Here we have a point definitely lo 
the soundings between the minute-points are in- 
ted, but the location will be very close, as the boat 
a range, the soundings taken at a regular interval 
by the recorder, and the boat run at as even a rate 


ble After the line is run out, another is taken 
» same manner, the flagmen ashore moving up to the 
two points on the base line. It is essential that the 


man is intelligent enough to estimate tenths in a line 
iduated to half-feet; that he throws the lead and catches 
ounding when the line is vertical and without sag. 
jead line should be measured just before work, a4 
ir or so after, and at the end of the work for the day 
hould be kept under water when not in use If there 


trong tidal current, work should be carried on only 
slack or nearly slack water. Lines should be run 


i current. 
he field work completed, the soundings are reduced to a 
im plane, corrections for leadline and gage being made 
i the survey platted. While the soundings on the two 
one of which is made before and one after the work 
re not identically located, yet the!r frequency will ye 
of interpolating and averaging, so that the quantities 
removed can be computed by platting cross-sections and 

mputing by end area, or by the borrowpit method. I 
have found the former more satisfactory, and within the 
iweuracy required. 

This method of taking numerous soundings and inter- 
preting elevations for like points on the maps is far better 
than trying to locate soundings in the field, at identical 
points before and after work. 

M. S. C.”" and “J. S. C."" in their articles state that 
the bottom surface of the basin they are estimating on 
was comparatively level before work started, so that 
oundings 50 ft. apart may be sufficient for the initial sur- 
vey; but for the final one where the bottom is rock and 
ecessarily irregular I would consider soundings 25 ft. 
apart rather scant. 

Respectfully E. R. Conant. 
U. S. Engineer Office, Savannah, Ga., June 23, 1{W2. 


NOTES FROM THE ENGINEERING SCHOOLS. 

SHEFFIELD SCIENTIFIC SCHOOL OF 
YALE UNIVERSITY.—Prof. Russell H. Chitten- 
den, Director of the School, announces a gift of 
at least $500,000” received from Mr. Frederick 
\W. Vanderbilt, a graduate of the Sheffield Scien- 
fic School in the class of 1876. Prof. Chittenden 
will not state the exact sum donated, but Mr. 
Vanderbilt authorizes the trustees to start a dor- 
mitory system for the scientific students, and 
promises to pay the bills. Mr. Cornelius Vander- 
bilt, a brother, spent $1,200,000 in building Van- 
derbilt Hall, ten years ago. Property has already 
een purchased for the new dormitories on Col- 
ge St. 


MASSACHUSETTS INSTITUTE OF TECH- 


NOLOGY.—The sanitary disposal of sewage, gar- 
age and other town wastes, is made the subject 
fa donation of $5,000, sent to the Massachusetts 


Institute of Technology by a donor who does not 
wish his name to be known; but who promises 


to send a like sum for two years more The 
work is to be conducted under Prof. Wm. T. Sedg- 
wick, ,head of the department of biclogy 

THE DESIGN OF CHIMNEY STACKS in Germany will 
be governed in future by an order recently ied by the 
Ministry of Public Works. Wind pressure on the structure 
and permissible stresses in the material are fixed by this 


order, as follows: The basal wind pressure, W, assumed in 
the calculations, shall be 125 kg. per sq. m. (25.6 Ib 

per sq. ft.). The wind shail be assumed to act on the 
full vertical median section of the stack (making 


ductions for sheltering by adjacent buildings), and the 
center of pressure shall be taken at the center of t 
of this section. If the area of this section be called 
then for different forms of stack the following effe 
pressures on the structure are to be used: For round 
stacks, 0.67 WF; for octagonal stacks, O71 WF; 
rectangular stacks, 1.0 WF. With this wind 
more than half the section shall be in t 


pressure 
nsion Te 

stresses shall be neglected in figuring the compressio 
the lee side, and the compressive stresses shall be c: 
culated for W 150 kg. per sq. m. (30.8 Ibs. per sq. ft.) 
The permissible stresses on the brick work of the struc 

ture shall be: (1) for common brick masonry, laid in 1 to 
3 lime mortar, 7 kg. per sq. em. (100 Ibs. per sq. in.); (2) 
for masonry of hard-burned brick laid in lime-cement 
mortar, 12 to 15 kg. per sq. cm. (171 to 214 Ibs. per sq 
in.). Im any particular case a higher unit compressive 
stress, up to a maximum of 25 kg. per sq. em. (356 Ibs. pe: 
q. in.), may be used, provided it be demonstrated to th: 
atisfaction of the authorities, by ac‘ual test, that the 
coniemplated unit stress will give a factor of safety of at 
least ten. If the foundaiiou is made of concrete, thx 
maximum stresses in the latter are limited to 6 ¢t 
kg. per sq. cm. (SS to 114 Ibs. per sq. in.) when the con 
crete is simply deposited, or 1) to 15 kg. per sq. cm. (liz 
to 214 lbs. per sq. in.) when the concrete is rammed. The 
foundation pressure on good soil shall not exceed 3, or in 
exceptional cases 4 kg. per sq. cm. (45 and 57 Ibs. j 
in., resp., or 3.1 and 4.1 tons per sq. ft.). For he 
culation of the stability, the actual unit weight of inp 
material used must be found by test. 


LUBRICATING THE WHEELS OF CHAIN CONVEYORS. 


A neat plan for lubricating the wheels of chain 
conveyors has recently been brought out by the 
Link Belt Engineering Co., of Philadelphia, and is 
illustrated herewith. The rapid wear of wheels 


Section and Perspective View of Roller for Chain 
Conveyor, with Lubricating Packing. 


and rollers on chain conveyors, particularly where 
dusty or gritty material is handled, is well known 
to those who have used them. The difficulty of 
successfully lubricating the bearings of these 


$ 


Method of Supplying Oil to Wheels of Chain Con- 
veyor. 


rollers is also well known. To overcome these 
difficulties the Link Belt companies have devised 
and patented a wheel or roller having chambers 


for the reception of absorbent packing, as shown 
in the section and perspective view herewith 
To keep this packing saturated with oil, at some 
onvenient point on the line of the conveyor, an 
reservoir is placed and its outlet is adjusted 
to slowly deliver the oil to a long feed rod or wire 
placed close beside the conveyor, so that the pack 
iz on each wheel or roller rubs against this rod 


passes. In this manner cont sus lubrication 


each and every roller of the 
sured. 


conveyor is as 


PHYSICAL AND CHEMICAL LABORATORY OF THE J. 1. 
CASE THRESHING MACHINE CO.; RACINE, WIS. 
Until within quite recent years it has been the 

very general practice of manufacturing concerns 

to purchase their raw materials and supplies sin 

ply on the basis of quality claimed by the makers 
or parties selling the goods Very frequently the 
goods were purchased on the reputation of 


certain 
rade names or special brands With the devel 
opment of more scientific methods of operation 


and management, however, and with the demand 
for greater economy in the cost of production, 
this practice had been found to be largely un- 
economical and unsatisfactory The important 
idvantages resulting from the purchase of mate 
rials under well defined and carefully prepared 
specifications, and requiring the material to con- 
form to certain conditions and tests therein speci 
fied, are now generally recognized, and many 
large consumers (including railway companies 
and manufacturing concerns), now prepare their 
own specifications, and even operate laboratorics 
of their own for making the required physical 
tests and chemical analyses; as well as for cer 
tain experimental work undertaken with a view 
to cheapening the products. 

Probably one of the largest of these laboratories 
for commercial purposes and one which ecarrics 
on a great variety of work is that of the J. I 
Case Threshing Machine Co., at Racine, Wis. 
This company makes every kind of machine used 
in threshing grain, also other forms of agricul- 
tural machinery, traction engines and various 
other styles of engines, so that its raw materials 
cover a very wide range. The laboratory was es 
tablished about seven years ago, but has been de 
veloped and extended very considerably within 
the past few years under the direction of Mr 
Frederick Robinson, Vice-President and General 
Manager, who has devoted much time and 


atten 
tion to this department. The head of the labora 
tory is Mr. W. G. Scott, who is not only an expert 
chemist, but has had many years of practical ex- 
perience in the iron and steel, rubber, leather, oil, 
paint and other industries. seing, therefore, 
thoroughly practical man, he is therefore able 
judge of the commercial bearing or relation 
the results of any particular chemical analysis or 
physical test. This, of course, is essential in a 
laboratory of this kind; for while any chemist 
may be able to make an analysis, yet in applying 
chemistry to practical work he will be entirely at 
a loss, and through lack of personal experience 
in the manufacturing or commercial side of the 
problem he may often do more harm than good 
Several other chemists and assistants are em: 
ployed, and each man has a special line of work, 
which enables the laboratory to be run in a sys- 
tematic manner. 

The establishment and maintenance of this 
laboratory have involved heavy expenditures, but 
the results obtained have been found to show a 
material economy in the general operation of the 
plant. Work is done not only for this one com 
pany, but also for many other large concerns, this 
outside work including assays, chemical analyses 
and physical tests. Consequently, there is always 
a comparison of results obtained at different 
plants, which is of great value. 

A very important feature of this department is 
in the making of specifications for raw material 
and devising systematic tests for the same. Orders 
have been issued to the chief chemist to construct 
a specification (with appropriate tests) for any 
kind of material used in the construction of ma- 
chines made by the company. This undertaking 
is a very large one, and requires an immense 
amount of testing and research work. In this 
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work it is kept clearly in view that a specification, 
to be really valuable, should be rigid enough to 
exclude poor stock, but not so exacting as to com- 
pel the maker to charge an extra price in order to 
fill the requirements 

Two kinds of specifications are known to the 
trade—one for purchasing material, and the other 
as a “reference” specification. A “purchase” 
specification forms a contract, in which case the 
material must be exactly as specified. A “refer- 
ence” specification is not a contract, but is used to 
define the difference between good and bad mate- 
rial, and such specifications are used as a guide, 
both in buying and for comparison when the 
goods are tested The two different forms are 
valuable instructors, and even the workmen soon 
learn to classify the different grades of iron, steel, 
rubber, leather, paint, oil, ete. 

The J. I. Case Threshing Machine Co. has a 
great many specifications finished at present, but 
come of them will be revised and many more new 
ones added, so that when the work is complete it 
will embrace the following: 


Steel.—(Mild, medium and hard) Bessemer, open 
hearth and crucible; comprising rivets, boiler plate, boile: 
tubes, firebox steel pring steel, tool steel, s*ructural 
teel, cast teel, etc 
Wrought Iron.-Extra or stay bolt, common merchant 
bar, and refined iron 
Cast Iron.--Gray-iron castings for cylinders, pulleys 
gears, etc., malleable iron, and semi-steel 
Phosphor bronze, brass, Babbitt metal, tin, lead, zinc, 


copper, etc, 


Rubber belting, packing, hose, ete. Leather belting and 


lace leather 
Cotton duck and cloth Twine rope, paper, et« 
Lubricating oil and grease Paint oils, varnish 
lrier et 
Pigments for painting and heavy chemical 
Coke, coa and lay, firebrick, ets 


The specifications for cast iron, phosphor-bronze 
and other castings made in the company’s foun- 
dry are as rigidly enforced as are the ones used 
in purchasing steel, ete. The foundry foreman 
Mr. Ek. H. Walker, furnishes the different grades 
of cast iron and brass at a stated figure per ton, 
and all loss, whether due to poor material or bad 
mold ug, is sustained by him. The iron (three 
different grades) and the phosphor-bronze and 
brasses are mixed strictly by analysis. 

For the foundry a mixing card is made out 
evovy day and a copy sent to the laboratory. This 
card shows the amount of coke, flux, pig-iron and 
scrap for each charge; furthermore, it is figured 
carefully and the percentages of silicon and sul- 
phur are calculated and marked on the card as an 
estimate.’ Occasionally the metalloids, phos- 
phorus, manganese and total carbon are esti- 
mated 

The specification for foundry castings limits the 
icon, sulphur, manganese, etc., according to th 
grade of iron produced; thus, for example, No. 3, 
or soft iron, must not contain more than 0.095% 
of sulphur, and the silicon, manganese, etc., must 
be between certain specified points. It is cus- 
tomary to allow a variation (either way) of 0.15 
points on silicon, 0.010 for sulphur, 0.15 for man- 
ganese and 0.10 for phosphorus; therefore, the 
“actual analysis” and the “‘estimate’’ must corre- 
spend to the specified figures or be within the 
above variations 

One important part of the work of the labora- 
tory, which requires more than the simple making 
of chemical analyses or physical tests, is in trac- 
ing the cause of failures and breakages, and (if 
necessary) finding a remedy for the trouble. Thus, 
if a shaft, gear, belt or other part of a machine 
prove defective or break from some unknown 
cause, the article is shipped to the laboratory and 
subjected to careful examination and test. If the 
material be poor or the workmanship not prop- 
erly done, the chemist makes out a report to this 
effect and the defective part is replaced free of 
charge. If the piece submitted for inspection 
proves to be of good quality and the workmanship 
is properly done, the investigation is carried fur- 
ther, and the head chemist or the foreman of the 
depariment making the part in question is dis- 
patched to the locality where the trouble occurs 
and ordered to make a thorough investigation in 
order to determine the source If an unusual 
strain has been applied or unlooked for conditions 


introduced, the investigator is in position to sug- 
gest or make the change necessary to me«t sucn 
foreign conditions. This is an expensive method, 
but fully repays the company, as it induces the 
confidence of its customers and tends to improve 
future work. 

The laboratory occupies four rooms in the cem- 
pany’s office building, one of these rooms being 
the office in which the reports are made ip and 
the results of the various analyses and tests re- 
corded for use and reference and for distribution 
to the various parties interested. The laboratory 
office is supplied with a library of several hundred 
volumes treating of varied subjects relating to 
chemistry, physics, electricity, heat, power, manu- 
facturing, etc. Here are also some fine instru- 
ments, microscopes, barometers, hygrometers, 
anemometers, machines for electrolysis, grease 
testing machines, glue testers, ete. In the office 
there are also several fine scales—one sensitive to 
1,200 part of a milligram, one of 1-2U0th milli- 
gram, one to a 1-50th of a grain, another to a 
quarter of a grain, and two balances for weighing 
from one gram up to a kilogram. 

Two rooms north of the office are used as a 
physical laboratory. The principal machines ised 
for physical tests are as follows: (1) A Riehle 
screw-power automatic testing machine (Fig. 1), 
for compression tests, transverse strain and ten- 


Fig. 1. Riehle Testing Machine and Bauer Drill for 
Testing Hardness of Metals. 
Laboratory of J. |. Case Threshing Machine Co., 
Racine, Wis. 


sile strength, with a capacity of 25 tons; (2) a 
smaller testing machine, with a capacity of 00 
Ibs., which is used for determining the tensile 
strength of wire, leather, twine, paper, «otton- 
duck and cloth; (3) a torsional machine, register- 
ing the power and degree of torsion; this is used 
for twisting pipe, phosphor-bronze test bars, and 
malleable iron; (4) a machine for testing ‘he 
strength and percentage of stretch in rubber is 
known as a rubber tester, and is used in testing 
rubber belting, fire hose, etc.; (5) lubricating oils 
are tested in a practical manner on a Thurston 
oil tester; (6) Babbitt and other bearing metals 
are tested on a friction machine, which records 
the friction, rise of temperature or heating, pres- 
sure, wear, revolutions and distance traveled; all 
bearing metals are figured to a one-mile run; the 
bearing metal testing machine and vertical test- 
ing machine, with recording dial, appear opposite 
the doorway in Fig. 2; (7) a drop test with a 
weight of 10 kilograms (about 22 Ibs.) is used for 
testing brittle metals, firebrick, paving materials, 
etc. The points considered in a drop or shock test 
are the height of the fall or total drop, the num- 


ber of blows, and the inch or foot-y 
energy in the blow. 

For determining the hardness of cas: 
brass, etc., the “Bauer” drill test is used 
News, Vol. July-Dec., '98, p. 251). In tl 
the degree of hardness is determined by t} 
ber of revolutions made by a %-in. drill (u 
constant load) in boring a hole exactly \™ 
in the metal; the revolutions are counted 
automatic electrical device. The mac! 
shown in Fig.1. The hardness of lead 
revolutions; that of tin 13 revolutions, an 
iron is graded as follows, and it may be not 
whenever the iron exceeds 300 revolutions 
is a general complaint from all the ma 
shops: 


Revolut 


The physical laboratory is well supplied 
the latest improvements in measuring appa: 
micrometers of every description, wire gages 
gages, cloth counters, machines for determi: 
the twist of cordage, deflectometers, exte 
meters, drift gages, expanders, water, air, 
and electric measuring machines, etc. 

The chemical laboratory, Fig. 3, is fitted up \ 
shelves, cupboards, etc., and has the appeara 
of a well-regulated drug store, the bottles bh 
of uniform size, properly labeled and arrang: 
systematic order. The chemical laboratory pr: 
is fitted with two fume chambers, one for 
on iron, the other for babbitt metal and al 
As each chamber has a separate hot plate 
burners, there is no danger of contaminating 
different determinations by the different gas+s 

An elaborate assay outfit is included in this 
partment, including crucible and muffle furna 
grinding machines, etc. Assays are made on e 
silver, tin and copper ores. There is a full su); 
of suction pumps, compressed air apparatus, b 
lamps, platinum ware, and burners of every 
scription; also a gas apparatus, distilling ayy 
ratus, and a large supply of thermometers, hy 
meters, measuring glasses and the special g 
ware and appliances for chemical work. Tak 
altogether, this laboratory contains apparati 
chemicals, ete., to the value of about $10,000. 

Strictly speaking, the company’s laboratory 
a commercial affair and not a scientific featu: 
of the manufacturing plant. The object of 
laboratory is threefold—first, for analyzing ani! 
testing material; second, for research work, and 
third, for scientific development and referenc 
Samples of all kinds of minerals, paints, oi 
drugs, paper, cloth, leather, rubber, cordage, fucls 
clays, brick, etc., are kept for reference, inspe: 
tion and comparison. This collectian of samples 
forms a valuable educator, not only for the chem 
ist, but for the shop foreman. 

The bookkeeping system employed is very sys 
tematic, and records dating back for years are i 
valuable feature. One set of books is used fo: 
research work, one for manufacturing formulas, 
one for recording chemical analyses, one for phy 
sical tests and one exclusively for foundry work. 

In the chemical laboratory all determinations 
are made in duplicate; consequently every dete 
mination is a check analysis, and should be ex 
tremely accurate. The chemist is allowed the fol 
lowing variations in his work on iron: 0.05°. on 
silicon, manganese and graphite; 0.02% on com 
bined carbon; 0.005% on phosphorus and sulphur 
In babbitt metal and alloys he is allowed 0.10° 
on tin and antimony and 0.05% on lead, copper, 
ete. That is, a check analysis on the same mate 
rial must duplicate the first analysis within th: 
above variations. 

Two, and sometimes five, copies are made of 
the results of each analysis; one copy is made for 
the superintendent, and another is given to the 
foreman of the department where the material is 
to be used. If it be new material, purchased un- 
der specification, then the purchasing agent is 
also supplied with a copy. In cases of dispute, a 
copy is mailed to the firm which furnished the 
goods. In case of breakage, defective material, 
ete., the general agent, manager o§ agencies and 
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jepartment each receive a copy of the 
= or result 0. the physical test. 
inalyses and laboratory reports are all 
n plain English, and, if necessary, ex- 
ns are given on certain subjects so that 
man or other person receiving the report 
idily comprehend every detail. No theories 
vanced, or any complex scientific terms 
any case, as it is recognized that the busi- 
n has no time to study chemistry. 
isfactory test on some kinds of material 


on a friction machine; boxes are cast in a steel 
mold and then fitted to the journal, when any de- 
sired pressure or speed may be obtained by regu- 
lating the friction machine. The friction, rise in 
temperature, distance traveled, etc., are deter. 
mined at the same time. The compressive 
strength, relative hardness, specific gravity and 
melting points are also determined. 

Brass is tésted physically for tensile strength, 
relative hardness, torsion stress and malieability 

The determinations made on rope and cordage 


FIG. 2. INTERIOR VIEW OF PHYSICAL LABORATORY. 


(On the table at left is the color-testing machine; paint samples are on the shelves; opposite the doorway are 


in only be obtained by means of a physical test 
ind in such a case no time is wasted on a chemi- 
al analysis. In other cases, an analysis is the 

ly thing necessary, and no physical test is re- 
quired to determine the quality. It is therefore 
essential to know the proper method to pursue in 
each case. In testing leather belting, for instance, 
no chemistry is needed, unless it is desired to 
know the tannage or the kind of filler used. The 
physical test gives the required results. Accord- 


ing to the specifications, single belting must show' 


a tensile strength of not less than 700 Ibs. per in. 
f width. Rubber belting is tested for strength 
in a similar manner; it is also tested for “fric- 
tion’ and the weight of the cotton duck deter- 
mined. The friction is determined by means of a 
machine which registers the number of pounds re- 
quired to separate the plies. A chemical analysis 
of the rubber is also made in this case. 

Coke and coal are subjected to a chemical analy- 
sis, also to visual inspection; sulphur is the detri- 
mental feature in coke, and “slack” is the general 
ault found with coal. Coke is bought on specifi- 
cation, and if the analysis of the samples is not 
coincident with the specified analysis, the carload 
is rejected, no car being unloaded until after the 
inalysis has been made. 

Molding sand is bought on a “reference specifi- 

ition,” in which case the specification is used as 

i guide, and is not expected to be adhered to 
losely. Sand is graded by number, according to 
ts degree of fineness, the specifications giving a 
method for determining the fineness by means ot 
i specified system of sifting. 

Bo 


ler tubes of open-hearth steel are subjected 
. rigid physical test; a piece 3 ins. long, laid 


th its axis horizontal, must bend flat upon it- 


’ without showing fracture on the edges. An- 
other piece, 1 in. long, set between the compresso1 
ids of the testing machine with its axis ver- 
al, must flatten upon itself in the shape of a 
ring without showing the least sign of fracture 
‘na well annealed 2-in. tube, No. 13 (B. W. G.), 
pressure required to flatten such a ring varies 
trom 22,000 to 32,000 Ibs. The tubes are also 
ven a drift test, expansion tests, etc. A chemi- 
| analysis is an important feature in this class 
material, and is invariably made on every ship- 
nt received. 
Babbitt metal and anti-frietion alloys are tested 


he small vertical testing machine with dial, and the bearing-metal testing machine.) 


are as follows: Diameter, number of strands, 
number of twists per ft., weight per ft., tensile 
strength, stretch, and a chemical or microscopical 
examination of the fiber. 

Paper (for writing, copying, printing, wrapping, 
ete.) requires a microscopical examination for the 
quality of fiber, a chemical analysis for moisture, 
cellulose, ash, ete. The thickness, weight, size, 
finish and strength are also determined. It may 


Oils receive a physical test, in which the specifi 
gravity, viscosity, flashing point, ete., are dete: 
mined; also the acidity, burning and congealing 
points, ete. Oils are also generally subjected to 
chemical analysis. 

On fuels and gas it is customary to determin 
the heat units in conjunction with an analysis 

Water for boilers is subjected to a technical 
commercial analysis to determine its quality in 
regard to scale forming compounds. A “sanitary 
analysis” is made on waters used for drinking 
purposes. 

Miscellaneous liquids, drugs, ete., are tested 
chemically for quality and strength 

Colors, tints and shades are determined hy 
means of a chromaticdisk machine whichgives t 
relative percentage of pigment required to pr 
duce a specified tint or color, and the result thu 
obtained is recorded in a book, so that it is possi 
ble at any future time to reproduce the same co 
without experimenting. In this machine a large 
disk, painted the desired color, is fixed upon a 
horizontal spindle, to which are also fitted smalie: 
concentric disks with adjustable colored segment 
Thus, for a gray, the segments may be black 
White and blue. The disk having these colors is 
revolved rapidly until it appears to be a sing! 
color, and the proportions of the three colors are 
adjusted until, when the disk is whirled, it ap 
pears to be the same color as the larger disk. The 
proportionate parts of the disk covered by th 
three colors then represent the proportions o 
these colors to be used in mixing a gray paint of 
the desired shade. 

The glue testing machine (already mentioned) 
is worth some notice. A 15 solution of glu: 
after melting (at 140° F.), is allowed to cool and 
form a jelly, after which it is brought to a tem 
perature of exactly 60° F. The glue, which is 
contained in a standard size glass beaker, is 
placed on the scale or balance of the glue testing 
machine; the weight in ounces is then noted 
Over the scale pan holding the beaker is a stand 
with bevel gear and hand wheel, feeding a brass 
plunger slowly down as the hand wheel is turned 
By running the plunger down the jelly is finally 
broken and the scale registers in ounces the 
weight required to break the jelly. The difference 
between the weight of the beaker of glue and the 
final index represents the strength of the jelly 
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FIG. 3. INTERIOR OF CHEMICAL LABORATORY. 


(The two fume chambers are at the right.) 


be noted here that the company has its own print- 
ing office for specifications, catalogues, ete. 

Fire hose must meet specifications as to its 
manufacture; it must stand a specified pump 
pressure, must show only a certain amount of 
elongation under pressure, and fulfil other con- 
ditions essential to good material. The cotton 
cover must be of a certain weave, the inner tube 
of rubber must show a certain percentage of 
stretch, and the composition must conform to a 
given percentage of rubber, sulphur and ash. 


The stronger the jelly, the more adhesive the glue 
The main points in testing a glue are the strength 
of the jelly, the viscosity and the absorption.* 
The most interesting part of the practical work 
of the laboratory is in the daily testing of the 
cast-iron bars from the foundry. Three test bars 
l in. square and about 153.35 ins. long, are cast in 
a yoke exactly 13.33 ins. between the shoulders. 
The iron in cooling always shrinks more or less, 
depending upon the amount of silicon, sulphur, 
etc., in the iron; consequently by increasing or 
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decreasing the metalloids it is possible to regu- 
late the shrinkage and chill to a nicety 

When the test bars are received at the labora- 
tory they are placed in a similar yoke fitted with 
accurately meas- 
ured One-tenth of 8s. is 1.53 ins., which, 
ins Therefore, de- 


being subtracted, 
ducting one-tenth the observed shrinkage on a 
3.33-in. bar gives the shrinkage in 12 ins. The 
pattern maker usually allows \-in. per ft. for 
shrinkage, but the kind of iron produced will 
change this figure entirely This question has a 
very important relation to machine design and to 
foundry work Thus, in making concaves for a 
threshing machine, it is absolutely necessary that 
the shrinkage be Kept uniform, otherwise the 
cylinder teeth will not pass the concave teeth 
After the test bars have been measured for 
shrinkage, the dimensions (width and thickness, 
or diameter) are determined to 0.001-in. with @& 
micrometer, after which they are tested on the 
screw-power testing machine for strength, de 
flections, ete The transverse strength of the 
weakest iron must not be less than 240 lbs. and 
the tensile strength not less than 18,000 lbs, per 


eq. in. <All bars are figured to the square inch, 
and are consequently comparable with other 
grades of iron, steel, brass, etc The average ten 
sile strength of hard cast iron is 25,000 to 35,000 


Ibs.; of soft cast iron, 15,000 to 25,1400 Ibs.; mild 
steel, about 35.000 Ibs.. and high carbon steel, 
from 120.000 to 175.000 Ibs.: brass and bronzes 
range from 15,000 to 35,0000 Ibs The tensile 
streneth of wood varies from 6.000 to 15,000 Ibs. 
The other determinations made on the cast-iron 
bars are a test for hardness, by means of the 
Bauer drill (as already described), a determina- 
tion of the depth of chill and a chemical analysis. 

In mixing by analysis, the foundryman makes 
out a mixing card, in which he estimates the de- 
sulphur, ete. The 
the Iron shows the actual 


sired percentage f silicon, 
chemical analysis of 
percentage of the metalloids, and it is wonderful 
how close to the actual result the estimate usually 
is. Under the old style of mixing (by grade) the 
seldom uniform in quality and was likely 
to be very soft one day and too hard to machine 
the next day When had iron resulted, it usually 
required from three to five days to get back to 


iron was 


normal conditions again. In mixing by analysis 
however, the material may be kept very uniform, 
and if hard iron occurs by means of high sulphur 
the trouble may be corrected the very next day. 

In conclusion, we may repeat the expression 
used by one of the firm: “A good laboratory and 
an expert chemist make a paying investment, 
saving money and preventing mistakes.” 
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TESTS OF THE FRICTION OF SIDE BEARINGS AND CEN- 


TER PLATES FOR FREIGHT CARS.° 
Your Committee on Side Bearings and Center Plates was 
ontinued from last year, with instructions to report on 
(1) a design of center plate, with a view to adopting di- 
ndards or recommended practice; (2) the 


mensions for s 
ition of side bearings; (3) uniform relation between 
ter plate and side bearing; (4) the merits of anti- 
friction side bearings for relieving the center plate from 
part of the lead; (5) will the use of anti-friction side bear- 

gs diminish th resistance between the wheels and 


CENTER PLATES. 

As the second and third subjects mentioned above are 
cependent to a great extent upon the solution of the first 
problem, your committee has considered that until a 
suitable design of center plate has been constructed the 
matter of location of side bearings and their relation to 
the center plate should be held in abeyance. Your com- 
mittee has therefore endeavored to obtain data which 
would enable it to present for your consideration a form 
of center plate for adoption as standard. Under the direc- 
tion of Mr. T. W. Demarest, Superintendent of Motive 
Power, P. C. C. & St. L. Ry., a series of tests have 
been conducted of different forms of center plates and 
side bearings, and the results, as far as they have been 
ompleted, are given here It has not been possible to 
make a number of the tests as original!y outlined, due to 
non-receipt of material n addition, there are a number 
ned which do not appear reasonable, an 
in order to be satisfied in reference to them, it will be 
necessary to make additional tests. An attempt has been 
made to settle a number of points, but your committee 
does not regard the results as entirely conclusive. 


of results obtai 


*Abstract of a report of a special committee of the 
Master Car Builders’ Association, pre sented at the annual 
convention at Saratoga, N. Y., June 18-20, 1902. 


The object of the test with center plates was twofold— there was but little further drop in the fr 
first, to ascertain the best metal for center plates; second, powdered scale in the latter instance preven: 
to define, if possible, the best shape. In making the test, lubrication. 
two male center plates were bolted on the opposite sides In test No. 3 the same plates were taken as j 
of one end of a lever, each male center plate in turn en- tests and lubricated. The results of the lubri 
gaging in a female center plate, the entire construction shown very conclusively in the very great dr 
being forced together by a hydraulic press, from which sistance. 
were obtained total pressures ranging from 15.3 tons to In order to ascertain, if possible, if the low f; 
140.8 tons. The end of the lever in turn was moved the cast steel in test No. 2 was due to the powd 
through an are by means of an air cylinder, an indicator the scale, the cast-steel plates were put in a 
and reducing motion being attached, in order to ascertain the scale turned off and surfaces made smoot 
the amount of work done in turning the male plates in were again tested and the resistance was foun 
the female plates under the different pressures obtained. lower than before the scale was removed from 
The result of these tests is shown graphically by Figs. 1 face. The effect of lubrication in test No. 2 pra 
to 8, inclusive. The tests for side bearing friction were eliminates the effect of the metal, as the plates 
made in practically a similar manner, with the exception different materials, when lubricated, have practi 
that the lever was pivoted at a point which would corre- same resistance. 
spond to the average distance of side bearings from The object of the second series of tests was t 
king bolt. mine the effect of the shape of the contact su 
In order to ascertain, if possible, the best material for Having found the effect of rough castings in ¢} 
center plates, a number of plates were made as per Fig. series of tests, all plates were smoothed and fitted 
9 of three different materials—cast iron, malleable iron plates were made of the same metal, cast iron 
and cast steel. We were unable to obtain pressed steel except that designed by Mr. Klohs, for the Mast: 
plates of equivalent area or shape. The area, generally, Builders’ committee, had 100 sq. ins. area of conta 
of the plates was 100 sq. ins. faces; the latter plate had 76 sq. ins. The resul: 
Test No. 1 of this series was made with the castings as test of flat plate in series No. 1 were taken for 
they were received from the manufacturers, with no son with the curved and spherical plates in series » 
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FIGS. 1 TO 8. DIAGRAMS SHOWING RESULTS 
PLATES BY COMMITTEE OF THE 


dressing or cleaning whatever. The cast steel, which 
gave the highest resistance, was extremely rough, had 
thick scale, fused patches on the surfaces, lumpy fillets, 
fins around the core holes, etc. The cast iron was not 
much better, and as a consequence the friction is close to 
the steel. The malleable plates were very smooth, clean 
castings, and gave a very much lower resistance. The 
results of this test shows the difference in friction 
er resistance due to the varying smoothness of the 
urface 

Test No. 2 of this series was made by grinding the sur- 
faces with an emery wheel and chipping off fins and lumps 
in the fillets. This attention is assumed to be about as 
much dressing as it would be practicable to give the 
plates in actual practice. The scale was not removed, the 
casting simply being made smooth. In this test the re- 
sistance of the cast-iron and malleable-iron plates varie 
very little, if any, from the resistance obtained in the 
first test. The resistance of the cast-steel plates, how- 
ever, has fallen most materially. The large drop in re- 
sistance of the steel plate was thought to be due to the 
crumbling of the thick, porous scale into a powder, which 
acted as a lubricant. This view was sustained by the 
fact that in the next test, with this same plate lubricated, 


OF TESTS OF SIDE BEARINGS AND CENTER 
MASTER CAR BUILDERS’ ASSOCIATION. 


and it was expected that the flat plate would have 
lowest friction on account of the tendency of the incl! 
surfaces of the other plates to wedge together. The 
sults obtained from the tests do not at all confirm 
theory. They do not show the superiority of the 
plate, and they do show an abnormally low friction 
the plate Fig. 14, designed by Mr. Klohs. The curvy 
Figs. 4 and 5 show very plainly, as in the first series 
tests, the good effect of lubrication, and indicate t 
when well lubricated the shape of the plate does not 1 
terially affect the resistance. The tests with the lu! 
cant do show, however, that the resistance of the 

plate is lower than the spherical plate, Fig. 10, 

curved plate, Fig. 11, and about the same as the Ki 
plate. We can see nothing in the contour of the KI 
piate which would tend to produce lower resistance t! 
we have obtained from the spherical plate, Fig. 10. T 
unsuspected results are due, we believe, to the conditi 


of the surfaces of the plates. The flat plate required b 


little grinding and fitting to give it a good bearing. T 
spherical and curved plates, however, fit badly in 


rough, and required hard grinding, filing, etc., to bri: 
them to a reasonable fit. The final condition of the su 


faces was, therefore, very much bette¥ with the spheri 
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urved plates than with the flat plate. The Klohs 

was ground especially hard on the steeper slopes, 
brought down to a good fit in the bottom, which is 
ly flat. It is very probable that this plate was 
ind too hard on the outer ring, concentrating the 
eht on the inner ring, which is nearly flat and of 
h smaller diameter, with the resultant low resistance. 
ther tests in this series will be made by placing the 
‘es in a lathe and fitting them carefully over their 
re surfaces, removing all scale and testing them dry 
lubricated, in order to settle definitely the conflicting 
rts. 

Further tests in this series were made with special 

tes, namely, a small experimental plate, Fig. 12, with 
surfaces, designed’ to be used without a center pin, 
having a face only 4 ins. in diameter, with the idea 
it might be possible to use such a plate in conjunc- 
with a roller or other anti-friction side bearing to 
sist in maintaining the balance of the car. It was de- 
da to have this plate chilled, as only a very hard sur- 
could stand the heavy pressures. The plates were 
eived soft from the foundry, however. The friction of 
3 plate is very low, but it cut badly both when dry 

i when lubricated, the cutting in both instances taking 

.ce in the center of the plate. The second special plate 

sted in series 3, as shown by Fig. 6, was the ball- 

iring center plate, Fig. 13, used by the P. & L. E. R. 

This plate gave the lowest resistance recorded under 
conditions. The balls lie in pockets, which, in length, 
about twice the diameter of the ball and enough 
rger in width than the diameter to allow the ball to roll 
eely. The bottom of these pockets curves upwards a‘ 
e ends, so that the ball begins to roll up hill as soon 
it leaves the central position, and as the slope of the 
ket is curved, the resistance of the plate to revolution 
reases as the ball rolls up the slop The cards taken 
this test show a gradually ascending line to a point 
where the ball seems to lock and stop rolling; the top 
nlate then slides on the balls. The starting and final re- 
stance is shown on curves for each pressure. 

The remaining series of tests were for the purpose of 
ascertaining, if possible, the combined effect of the center 
plates and side bearings, as when a car rolls or tips in 
passing around a curve, and bears on both the center 
plate and the side bearing. ‘The flat plates, Fig 9. were 
held apart on their lower edges by spreaders, and in 
clined at an angle equivalent to closing a %-in. clearance, 
with side bearings 28 ins. from the center. The pressure 
on the back of the plates being uniform, half the weight 
was taken by the spreaders and half the weight by the 
edges of the plates. The resistance shown for the plates 
was therefore doubled to make it comparable with the 
tandard weights used with other tests. The results thus 
derived are about the same as with the plate bearing on 
full surface in first series, 

The side bearings were tested under comparatively low 
pressures of from 5 to 12 tons total. It was found im- 
possible to exceed these pressures, owing to the fact that 
the apparatus would lift from the floor. The results of 
this series show also the effect of good lubrication, and 
also show that it is from the side bearings that most of 
the flange resistance is derived. The roller side bearing 
gives the best results, as was obtained from the roller 
center plate. All tests, both of center plates and side 
bearings, show the desirability of thorough lubrication, 
the castings to be smooth, but scale allowed to 
on. A thick grease, furnished by the Galena Oil Co. for 
the purpose, was used for lubrication. It is impossible 
to say how long the grease would last in servics The 
ball plates and roller side bearings gave very good re- 
sults, although the ball center plate was badly cut in the 
upper groove by locking of balls in the pockets Fur- 
ther, with the larger plates, that is, all plates with the 
exception of small flat plate, Fig. 12, no cases of cutting, 
even under the pressures used, were experienced when 
there was a good bearing over the entire surface, 

It will be noted in the statements that the resistance of 
the plate to turning is reduced to the wheel flange. We 
regret that our tests have not been comprehensive enough 
to permit us to make definite recommendations as to min- 
imum contact area of plates under definite loads, the 
shape of the plate, or the material from which it should 
be made. The machine used was rather crude, and it is 
being redesigned with the idea of carrying these tests to 
a conclusion. 

ANTI-FRICTION SIDE BEARINGS. 


The fourth and fifth subjects assigned to your committee 
relate to anti-friction side bearings, and are as follows: 
The merits of anti-friction side bearings for relieving the 
center plate from part of the load. Will the use of anti- 
friction side bearings diminish the resistance between the 
wheels and rails? For the committee to dete"mine these 
qualifications, it would be necessary to conduct a series 
of tests extending over a period of years. This was 
thought unnecessary at the present time. A circular was 
therefore addressed to each member, asking his co-opera- 
tion to the extent of furnishing to the committee the re- 
sult of such tests as had been made, and which was avail- 
able. Of the members replying, those giving opinions or 
furnishing data contro] about one-fifth of the car equip- 
ment represented in the association. The replies received 


emain 


(with the exception of tw r referred to hereafter) 
ve nod ls of t s, t ‘ eral har er 
licating the oy \ based bservations 
of bearings in serv ra ym any sf 1 tests 
As there seems to be a vast diff t f of as to 
the merits and usefulness of this d e, and as the rea- 
sons for same and suggestions for rovement in 
Struction are given, a brief quotatior om some 
replies may be interesting 
1. Our opinion js t ther s t t in the anti 
friction side bearings lieving tt nter plate from 


part of the load 
between side beari: 
ance is maintained 
of course the side 
the center plate excer 
the momentum 

motion to the ear 
tance between 
curve to a tangent, 


e distance 
where clear- 
s our aim), 
the load on 


resis 


made any 
have a 


as the b 


journals 
zontally, 
might be 
larger scale throughout, 


of rollers, only 


cons 


design of the car som 


vice, and these are under p 
ception of one or two bro ive ha 
trouble with them, but we have r rmation as to 


their a tage over plain e bearings. 4 ynsiderabl 
number of our freight equipment has single-roller side 
bearings. These have given a great deal of trouble from 
flattening and sinking into the top side bearings We 
are removing them as rapidly as possible My rience 


with modern stiff truck and body bols that 


ers ind 
anti-friction side bearings are not necessary, but that an 


carried by le gs 
due to the elevat t ack, a 
hea g would m ully ik 
self t! irva und w 
the flanges Our standard bot 
a f 1 with was 1 
n relieves ) 
ny 
le bearing is desirabl 
f ant lection side bearings for relieving cen 
m part of the load is not justifiable on new 
where body t and tr k bolst 
be used of suffi t strength to carry ¢ ! lo ente 
irs it may be found ult 
le bearing, w th 1 and 
ure trong ¢ ugh irry tl id 
eq i he ’ rely diff 
of ant le bea zs justified t 
in ¢ tir i that is, were t} 
‘ re would b o 
of th body, which would t a 
agreeable in this kind of serv 
S. We have 100 cars equipped with roller side bear 
and 100 cars equipped with rigid cast-iron bearing and 
we have removed mor l 


irs 
wit 
th 
ce th nd 
i t de d 
600 new cars equipped i-fr j and 
three or four years hence w in determine as to thelr 
merits 
9. We do 1: illow st 
gs ata i ill com ‘ er p 
Ner bearings, but tl ny Ww 
I is but very few ey t This is a 
ted for by t t we u I inswer to 
y second q ) ha yn sid 
be es will certainly the f ‘ he wheels 
ind rails, providing the rs are not stiff enough to 
irry the load, but if they are stiff enough, I see no 
reason for using the anti-frictior Her I 
where you depend on them y« 
flanges, a thing which we do 


10. We have placed the anti 
numbers 


anti-friction center plate is much more desirabl their t ! n 
3. We have no definite data to show that there is any nearly appear to be in good 
i hat S any I 
special advantage in of anti-friction bear ndition 
ings. With those we in passenger car serv , the 11. We have several different devices in service under 
flange wear seems to be as great under cars equipped with our cars From my observation, some have given ex 
— ball 
Wy 
4 
all Center =f 
“40 
Fig. is. Standard Ball-Bearing Cen 
40M ter Plate; Pittsburg & Lake Eri 
Fig. 9. Flat Center Plate. Area Fis Ww) and 11 Center Plate RK. R 
of Contact Faces, 10) sq. ins with Curved Bearing Sur 
faces. Area of Projected 
Contact Surfaces, 100 sq.ins 
1 


Fig. 12 Center Plate for Use Fig. 14. Center Plate Designed Fig. 15. Pressed Steel Center 
Without Center Pin Having by Mr. Klobs for M.C.B Plate. Area of Contact Sur 
Chilled Contact Surfaces, 4 Committee. Area of Contact faces, 46 sq. in 
ins. Diameter Surface 76 q. in 


FIGS. 9 TO 15. DETAILS OF CENTER PLATES TESTED BY COMMITTEE OF MASTER CAR 
BUILDERS’ ASSOCIATION. 


this class of bearing as with the other. As to the use of 
anti-friction side bearings on freight cars, some of which 
we have had occasion to examine, we find that they get 
out of order and are not a good bearing for freight 
service. 

4. I have not yet had any experience with anti-friction 
side bearings and center plates which do not show a de- 
cided tendency for the rollers to wear holes. 

5. As to the merits of an anti-friction side bearing, if 
you could get a satisfactory one, no doubt it would be of 
service in aiding the curving of a car. I know positively 
where wrought-iron bearings or steel bearings come to- 
gether it is very hard in the curving of a car; in fact, I 
have seen cars come off a curve and ruu on a straight 
line for one-eighth of a mile before the flange of the 
wheel would leave the side of the rail. On this line we 
generally use cast-iron side bearings, the bearing on the 
truck having a pocket, and in this pocket we use greased 
waste, and think this is quite an advantage to the cars in 
curving. I believe where the side hearing is not per- 
forming satisfactory service at low speed, that at high 
speed it will give better results. All accidents that we 
have had on account of side bearings have occurred at 
low speed. 

6. We do not use anti-friction side bearings. Our policy 
has been to construct our bolsters with sufficient strength 
so that the weight of car could be carried on the center 
plates, and would provide a liberal clearance between the 
side bearings, but I am not sure that even with this 
arrangement that the truck would readily adapt itself to 
the curves, as the weight of the car would naturally be 


cellent results, while others have not However, the 
anti-friction bearings overcome the heavy resisting strains 
produced by rail and flange wear when rounding curves. 
These bearings should relieve the center plate to some ex- 
tent of the heavy weight, part of which should be borne 


on the sides. From my experience, I find that anti- 
friction side bearings diminish the flange wear and pro- 
long the life of the wheels These bearings must have 


rollers of hardened steel or chilled faces, and face plates 
of like material to avoid cutting. 

12. We have made some trials of the frictionless side 
bearings under 100,000 Ibs. capacity self-clearing, steel 
gondola cars The side bearings were not successful in 
the first instance, for the reason that they were of !n- 
sufficient strength in themselves, and were provided with 
reinforcing plates under them of insufficient strength to 
stand the shocks under these heavy cars when rounding 
curves; the side bearings became deflected, and conse- 
quently the rollers were unevenly worn. We have made 
some trials of center plates and side bearings where 
chilled or hardened balls were used The grooves in 
which these balls revolved were similarly chilled or 
hardened. The balla wore flat to a greater or less ex- 
tent, and in addition the grooves in which the balls re- 
volved became very flat and uneven, and eventually 
caused breakage of some of the center plates. Quite a 
number of cars in our express trains have been provided 
with frictionless side bearings, and we understand that 
the Pullman people claim that the flange wear of the 
wheels is reduced considerably, and we feel that the 
trucks under these cars do curve somewhat more readily 
than with ordinary side bearings. However, when the 
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nless side bearings have too much pressure on 
reducing the center bearing, the cars rise badly 

is remedied by giving more center bearing 
1 The result of test some two years ago demonstrated 
t fact th t fr mn side bearings, adjusted to re- 
ve th er pla part of he | i were not 
iperior to the ndition with load carried on center 


ervice test of cars havir 


| from which no data could be obtained, as in nearly 

ill cases when cars were returned here the bearings were 
broker from this, however, I would be led to believe 
it with car olid on all four side bearings, even though 
ey may be of roller type, does not afford sufficient flexi- 
ty, and which I think would either result in broken 
rings would not produce results des 1 It would 
seem that cars when down on their side bearings, plain 
bearings b 4 1, is becoming mo e, and 
“ have our 
cor ng spected 
ind adju therwise 
irs offered such 
lata as we dent that the use of 
ti-friction side aring l inish resistance be- 


flange thus prolonging the 
life of the wheels ion, cars should be 
equipped with a metal sufficient strength to 
irry the required load of the car without a perceptible 
deflection, as I am of the opinion that where the weight 
would be distributed equally between the center plate and 


the side bearing especially in running over straight 
ads, that the hammer blow created by running over 
rough track, railway crossings, frogs and switches would 


cause the rollers to become flattened, which would, in a 
measure, destroy their usefulness 


The following results of tests of side bearings were 


ilar of the 


rbmitted by members in answer to the cir 
ommittee, and are given below as bearing on the general 
subject 
PITTSBURG & LAKE ERIE R. R. CO.—This company 
recently made some tests of ball-bearing center plates 
ngs, which may be of interest to your com- 
1, 1897, one 60,000-Ib. capacity gondola 
d rhe construction consisted of four 
ins. in diameter, between two malleable- 
» having four grooves 
n. deep at the center, 
to nothing at end Lengthwise the 
oves conformed to the radius of the bearing surface of 


he center plate. The upper plate had a groove \%-in. 
deep, corresponding to the diameter of the balls and ex- 
tending all the way around rhe side bearings had each 
one steel ball of same diameter as those used in center 
plate each bearing had a groove 15 ins. long, same 
diameter as the ball, straight on the bottom, but curved 
to proper radius, falls were protected by deep flanges 


on each bearing, the top passing down over the outside of 

lower, The ends of the flange on upper bearing wer 
as to permit of the greatest curvature of truck. 
the car had been in service three years, proving 
! that the device was entirely practicable, a careful 
test was made to establish its value in the way of reduc- 
ng flans 1 rail w on sl urves. A turntable 7 
o determine, by the use of a 
power required to displace a 
4 ins. In its length, equaling a 


ft. long was mad 
dynamometer, the 
truck 2 ir at the 


For your information, we append a report of the service 
of the car in question 


Car 


Equipped with Hartman appliance...........+« June, 1897 
Miles run from Ju 1897, to date.. <n 
Approximated loaded 7,548 
Tons Carrie” one mile... 


The perfect 
condition of the wheel flanges demonstrates its value, not 
only as increasing the life of the wheel, but reducing 

train resistance. L. H. Turner, Superintendent M. P. 
DULUTH IRON RANGE R. R. CO.—Not considering the 
200 cars built by the Illinois Car & Equipment Co. in 
1800, there were 512 ore. flat, box and logging cars 
equipped with automatic frictionless side bearings in 1809 
and 1900. Exact date of applications of the side bearings 
to 278 ore cars, 38 box cars and 70 flat cars (386 cars in 
all) in 1899 and 1900 are known, and also the dates of six 

applications to ore cars in 1901. 

TABLE I.—Service of Automatic Frictionless Side Bear- 
ings. Effect Upon Flange Wear. 

Wheels removed, Removed for 


Year all defects. sharp flanges. centé 
254 
248+ 4638 
11 1,815f 322 
372 f 24§ 
6 Approximate Jj 6 
- for year. 1: — 
2,232 L 144 approximate. 06.0§ 


The wheel records, Table I., show that for the year of 
1900, after the automatic frictionless side bearings had 
been just applied, but had not been in service long 
enough to have appreciable effect upon the wheel flange 
wear, 463 wheels were removed from box, ore, flat and 
logging cars for sharp flanges. During 1901, when the 
bearings were in service on 512 old cars of these classes, 
and materially affecting the flange wear, only 322 wheels 
were removed for worn flanges, a reduction of 30%, not- 
withstanding that the wheels were an average of four 
years old when bearings were applied, that the car mile- 
age had been increased, that train hauls had become 
greater, and that the equipment was one year older. The 
indications are that the flange wear of 1902 will be de- 
creased in even greater proportion, as the effect of the 
side bearings on the service in general approaches its 
limit. The service of 52 ore cars equipped with the roller 
bearings was compared to that of 52 cars with plain side 
bearings (the car numbers selected at random) for 110). 

While no wheels whatever were removed from the 52 
cars with the roller bearings, 17 wheels were taken from 
the cars with plain bearings for having the flanges worn. 
By comparing 300 ore and flat cars with the automatic 
frictionless side bearings with 300 cars with plain bear- 
ings for 1901, it was found that while 101 wheels were 
removed for sharp flanges from the cars having plain 
side bearings, only 16 wheels were removed for having 
the flanges worn, from those cars equipped with the auto- 
matic frictionless side bearings. 

The question of the effect of the automatic frictionless 
side bearings on flange wear alone is presented, because 
the wear of the wheel flanges can be easily and definitely 
ascertained, but while the other economies and advan- 
tages are equally apparent, they cannot be so accurately 
determined. It will be readily appreciated, however, that 
this reduction in flange wear shown means an equivalent 
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As to the merits of anti-friction side bearings for r: 
lieving the center plate from part of the load, from 
replies received from the members it would seem 
opinion is about equally divided. Your committee is 
the opinion, however, that with a center plate of prope: 
design and material and a truck and body bolster 
sufficient strength, the load can and should be carried o 
but one bearing point, namely, the center plate. 

As to the fifth subject, resistance between wheels and 
rails, it is the opinion of your committee, and this opinion 
is substantiated almost unanimously by the replies r; 
ceived from the members, that the use of anti-frictio 
side bearings will diminish this resistance. 

Attention is further called to the fact that when sid 
bearings are in contact the pressure against wheel flanges 
is greater than with center plates alone in contact. 


COMBINATION HIGHWAY AND ELECTRIC RAILWAY 
BRIDGE OVER MISSOURI RIVER, ST. CHARLES, MO. 
We illustrate in the accompanying cuts an ek 

vation of the main spans of a new high 

way and electric railway bridge which is to b 

built across the Missouri River at St. Charles, Mo 

This structure will be located at the foot of 

Adams St. in the city of St. Charles, and wil 

cross the river almost perpendicular to the gen 

eral direction of the stream. 

The lowest portion of the superstructure wil! 
be OS ft. above the standard high-water leve! 
which provides ample headroom for the passag 
of boats beneath any part of the bridge. The 
clear width of roadway is to be 2 ft. between 
hand rails, and the distance between centra! 
planes of trusses will be 22 ft. G6 ins. The vert 
cal clearance will be nowhere less than 15 ft. Th 
spans are to be designed strong enough to carry 
a double-track motor line between the trusses an 
a ten-foot clear roadway cantilevered outside o! 
each truss. The outside roadways will not be put 
on at first, but the space between trusses will b 
used for both the roadway and motor traffic, until 
such time as the traffic demands more room, when 
the outside roadways will be added. 

Commencing at Second St. in the city of St 
Charles, the structure will consist of 145 ft. ot 
earth embankment, held in place by concrete re- 
taining walls; 525 ft. of timber trestle in Adams 
St. with a steel span over Main St.; three 416-ft. 
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COMBINATION HIGHWAY AND ELECTRIC RAILWAY BRIDGE OVER THE MISSOURI 


154° curve rhe appended report is the result of the 
Curve 1 . e on cars equipped with the Hartman 
t bearing center plate and side bearing, in comparison 


1 
“ the ordinary flat surface center plate and side 


First Test. 
Flat center plate and side bearing, with \-in. deflection 
f body bolster resting on side bearing 


Resistance.--~ 
equired to start truck................. S0O0lbs. 100% 
quired to displace truck re ..1,100 Ibs. 100% 


Second Test 


Flat center plate, without side bearing: 


stance.-~ 

Required to start truck.... bs 34% 

Kequired to displace truck 2 » lbs 48° 
Third Test 

Ilartman ball-bearing center plate and side bearing, 


ene 
deflection of body bolster resting on side 


Resistance 


tequired to start truck 7D Ibs. 
Required to displace truck 2 ins.......... 450 Ibs. 40% 

Fourth Test. 
Hartma ball-bearing enter plate, without side 
bearing 

Resistance.--~ 
Required to start truck 9% 
Required to displa truck 2 ins.......... 325 lbs 29% 
This report, to our mind, clearly indicates two things, 
namely We should have a frictionless side bearing to 
assist cars around curves with high outside elevation, but 
on level track the load should be carried 
or late, and by all means on a ball bearing. 
I able feature in th enter plate in ques 
tic ) n the bottom plate, which 
! ing to keep the balls prop- 
tendency to straighten the 


y urve, this being explained 
the fact that sluing of the truck on a curve forces 
the balls up ne of the grooves, and as 
soon as straight track is reached they naturally gravitate 
back to their proper position, 


Waddell & Hedrick, Kansas City, Mo., Engineers. 


n rail wear, and a proportionate decrease in 
the draft of trains, and consequently a reduction in the 
»st of transportation Again, the 7 1 


and the life 
of the car bolsters are increased, and the cost of truck 


pairs considerably lessened. H. S. Bryan, Master 


Mechanic. 
CONCLUSIONS. 


Taking up the divisions of this subject, as outlined at 


the beginning of this report, (1) a design of center plate 


your committee presents the results of tests already made, 
which show the necessity for further tests in order to 
determine conclusively what should be the minimum area 
of contact of plates under definite loads, the shape of 
Owing to lack of time and 
the necessity for redesigning the machine, in order to 
complete the tests, your committee would ask to be con- 
tinued another year, in order that it may complete its 
work Attention is called to the reduction in flange re- 
sistance by lubrication, the lubricant being a thick grease, 

As already stated, the second and third divisions of this 
subject, namely, (2) location of side bearings and (3) the 
relation between side bearings and center plates, are so 
closely allied to the first, that your committee has noth- 
ing definite to recommend in this connection at the pres- 
ent time. The replies received to the circular of inquiry 
from 18 members show a variation in distance, center to 
center, of side bearings and center plates, from 24 ins. 


plate and kind of material 


to 3214 ins. The height of center plates varies from 214 


ins. to 7 ins. 


*January and February. 


‘An unusual condition affected this year's record. Over 
0o% of the removals, after deducting the wheels taken 
out for sharp flanges, were removed for flattened wheels 


service 


tThe automatic frictionless side bearings were in service 


all this year and affecting flange wear. 


§No removals for sharp flanges on cars with roller 


bearings 


RIVER AT ST. CHARLES, MO. 


through spans, and one 300-ft. through span, all 
of steel, over the river; and several hundred feet 
of timber trestle on the east side of the river. 

The river spans are to rest on five steel cylinder 
piers filled with Portland cement concrete, al) 
sunk to bedrock by the pneumatic process. The 
bedrock varies in depth from 10 ft. below extrem: 
low water on the St. Charles side to 70 ft. below 
low water on the St. Louis side of the river. 
About 1,600 tons of steel will be required for the 
superstructure, and 450 tons for the substructure 
The total cost of the bridge and approaches will 
be over $300,000. <All parts of the structure are 
to be designed and constructed in aceordance with 
the best modern practice. 

The bridge will be operated as a toll bridge. The 
St. Louis, St. Charles & Western Ry. Co. will run 
their electric motor cars over the structure, thus 
providing direct rapid transit communication be- 
tween the cities of St. Louis and St. Charles. J. 
D. Houseman, of St. Charles, Mo., is General Man- 
ager of the St. Charles & St. Louis Counties 
Bridge Co. and of the St. Louis, St. Charles & 
Western Ry. Co. The contract for the entire 
structure has been awarded to the Midland 
Bridge Co., of Kansas City, Mo., and actual con- 
struction will commence as soon as the high water 
is over. The entire structure is to be completed 
by July, 1903. The firm of Waddell & Hedrick. 
Consulting Engineers, of Kansas City, have pre- 
pared the plans and will supervise the construc- 
ticn. 
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